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Allocution  d'ouverture 
de  M.  le  Secretaire  General 
representant  le  Ministre 
de  la  Recherche  Scientifique 
et  Technique 


C'est  pour  moi  un  honneur  et  un  reel  privilege  de  presider  ce  jour,  au  nom  du  Ministre  de 
la  Recherche  Scientifique  et  Technique,  le  Professeur  Henri  Hogbe  Mend,  la  ceremonie 
d'ouverture  du  symposium  international  sur  les  productions  bananieres,  organise  par  le 
Centre  regional  de  recherches  sur  bananiers  et  plantains  de  Njombe. 

Retenu  a  "^ounde  par  un  empechement  de  derniere  minute  lie  a  ses  hautes  fonc- 
tions.  Monsieur  le  Ministre  de  la  Recherche  Scientifique  et  Technique  m'a  demande  de 
le  representer,  et  de  vous  transmettre  ses  sinceres  regrets  de  ne  pouvoir  partager  avec 
vous  la  joie  de  participer  a  un  evenement  scientifique  d'une  aussi  grande  importance, 
auquel  le  gouvernement  accorde  le  plus  vif  interet. 

Mesdames  et  Nfessieurs, 

Je  voudrais  maintenant  m'acquitter  de  I'agreable  devoir  de  souhaiter  la  bienvenue 
aux  eminentes  personnalites  et  aux  chercheurs  venus  en  grand  nombre  des  quatre  coins 
de  la  planete. 

Je  voudrais  egalement  dire  la  gratitude  du  Cameroun  pour  Tamitie  que  vous  avez 
temoignee  a  notre  pays  en  repondant  spontanement  a  I'invitation  du  CRBR  Car  ce  fai- 
sant,  vous  avez  accepte  de  consacrer  toute  une  semaine  a  la  reflexion  et  aux  echanges 
les  plus  divers  sur  les  bananiers  et  les  plantains. 

Qu'il  me  soit  enfin  permis  de  feliciter,  au  nom  de  M  Le  Ministre,  le  Comite  d'organi- 
sation  pour  le  pari  qu'il  a  tenu  de  reunir  a  Douala  la  creme  des  intelligences  mondiales 
sur  les  questions  relatives  a  la  recherche  sur  la  banane  et  le  plantain. 

M  le  Ministre  m'ayant  specialement  charge  de  vous  assurer  du  soutien  actif  du 
Ministere  de  la  Recherche  Scientifique  et  Technique,  nous  esperons  que  les  resultats  de 
vos  travaux  ouvriront  des  perspectives  nouvelles,  encore  plus  genereuse  et  toujours  plus 
mobilisatrices,  pour  le  developpement  economique  et  social  de  I'ensemble  des  pays  pro- 
ducteurs. 

II  apparait,  a  ce  propos,  que  les  themes  annonces  dans  le  programme  du  symposium 
sont  d'une  richesse  qui  ne  manquera  pas  de  favoriser  et  d'alimenter  vos  echanges  et  vos 
discussions.  Permettez-moi  d'en  rappeler  les  contours  generaux,  tels  du  moins  qu'ils  sont 
proposes  par  les  specialistes  eux-memes. 

Plus  de  700  millions  de  personnes  dans  le  monde  souffrent  de  malnutrition ;  et  les 
pays  en  developpement  de  I'hemisphere  sud  sont  les  plus  touches  par  ce  fleau.  Or  il 
semble  etabli  qu'une  meilleure  prise  en  compte  du  potentiel  nutritionnel  des  bananes  et 
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des  plantains  serait  de  nature  a  en  limiter  les  mefaits,  comme  plusieurs  donnees  I'indi- 
quent. 

En  effet,  les  bananiers  et  les  bananiers  plantain  comptent  parmi  les  cultures 
vivrieres  les  plus  importantes  dans  la  plupart  des  pays  tropicaux  et  subtropicaux  d'Asie, 
d'Amerique  et  d'Afrique.  lis  y  jouent  un  role  essentiel  dans  I'alimentation  quotidienne. 
Dans  ces  differents  pays,  les  bananes  et  les  banane  plantain  sont  la  quatrieme  denree  de 
base,  apres  le  riz,  le  ble  et  le  mais,  en  terme  de  valeur  brute  de  production.  Sur  les 
88  millions  de  tonnes  produites  annuellement  dans  le  monde,  a  peine  10  %  sont  desti- 
nees  a  1 'exportation,  I'essentiel  etant  consomme  sur  les  lieux  memes  de  la  production. 
Avec  une  production  superieure  a  28  millions  de  tonnes,  I'Afrique  realise  plus  du  tiers  de 
la  production  mondiale  de  bananes  plantain  et  autres  bananes  et  ces  cultures  contri- 
buent  de  fa^on  significative  a  la  securite  alimentaire  des  populations,  a  celles  notam- 
ment  des  zones  defavorisees. 

Des  etudes  scientifiques  sur  la  haute  valeur  nutritive  des  bananes  et  des  bananes 
plantain  nous  enseignent  qu'il  s'agit  la  d'aliments  complets,  indispensables  a  la  nutrition 
des  enfants  en  bas  ages,  puisqu'ils  permettent  d'eviter  les  carences  nefastes  a  leur  crois- 
sance  nor  male. 

Par  ailleurs,  et  contrairement  a  d'autres  cultures  vivrieres  dont  les  recoltes  sont  sai- 
sonnieres,  le  bananier  produit  sans  interruption  toute  I'annee.  Ace  titre,  la  banane  est 
une  base  nutritionnelle  stable,  permanente  et  durable,  qui  permet  par  consequent  de 
faire  le  pont  entre  les  recoltes  saisonnieres  et  les  autres  cultures. 

Un  autre  aspect  non  negligeable  est  I'apport  economique  de  la  production  de  la  bana- 
ne et  de  la  banane  plantain  :  dans  les  villages  comme  dans  les  villes  avoisinantes,  la 
banane  est  une  source  privilegiee  de  revenus  pour  des  millions  de  petits  producteurs, 
souvent  la  seule  et  unique  source  de  revenus  pour  de  nombreuses  families.  Tres  souvent, 
elle  constitue  la  seule  possibilite  d'acces  aux  produits  de  premiere  necessite.  L'accroisse- 
ment  de  la  demande  de  la  banane  en  ville  justifierait  le  developpement  des  filieres  de 
production,  pour  la  prosperite  economique  des  zones  periurbaines. 

11  arrive  cependant  que  les  bananiers  et  bananiers  plantain  n'aient  pas  toujours 
beneficie  de  I'attention  qu'ils  meritaient  de  la  part  des  chercheurs  et  des  promoteurs  du 
developpement.  En  effet,  en  dehors  des  efforts  consacres  aux  bananes  destinees  a 
I'exportation,  ces  cultures  sont  restees  longtemps  meconnues  par  la  recherche,  tant 
dans  les  pays  producteurs  du  Sud  que  par  les  pays  consommateurs  du  Nord,  et  meme  au 
niveau  international.  C'est  seulement  depuis  quelques  annees  que  des  efforts  soutenus 
sont  consentis,  au  niveau  national  et  international,  pour  rattraper  ce  retard  en  matiere 
de  recherche,  et  affronter  les  principaux  problemes  auxquels  le  developpement  de  ces 
cultures  est  confronte. 

L'etablissement  des  reseaux  de  recherche  sur  les  bananiers  et  bananiers  plantain 
dans  les  principales  regions  productrices  du  monde  participe  a  cette  dynamique  nouvel- 
le,  qu'il  s'agisse  de  I'APAARl  en  Asie,  de  la  CORAF  et  de  I'ASARECA  en  Afrique,  de 
MUSACO  coordonne  par  I'lNlBAP  en  Afrique  Centrale  et  de  I'Ouest.  A  cet  egard,  le 
CRBP,  en  sa  qualite  de  centre  d'excellence  scientifique  et  de  membre  de  MUSACO,  joue 
deja  un  role  moteur  pour  le  developpement  et  la  difllision  de  technologies  nouvelles. 
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Toutes  ces  actions  reposent  sur  la  volonte  de  collaboration  des  chercheurs  et  des 
operateurs  economiques.  Cette  volonte  de  complement arite  et  de  synergic  est  claire- 
ment  affirmee  dans  la  reorganisation  recente  du  QIBP  et  dans  I'arrete  portant  creation 
du  grand  programme  national  de  recherche  sur  bananiers  et  bananiers  plantain. 

La  recherche,  c'est  le  cas  de  le  dire,  a  commence  a  porter  ses  fruits.  Mais  la 
recherche  n'est  pas  une  fin  en  soi.  II  convient  de  la  positionner  dans  un  cadre  plus  englo- 
bant,  qui  integre  les  divers  aspects  de  la  filiere  production/consommation.  Le  role  socio- 
economique  des  differents  types  de  filieres  de  production  n'ayant  jamais  ete  aborde  a 
I'echelle  mondiale,  votre  symposium  constitue  une  grande  premiere  dans  ce  domaine. 

Mesdames,  IVfessieurs, 

\5tre  symposium  est  organise  par  le  CRBP  et  I'lNIBAP,  en  collaboration  avec  le 
QRAD  et  le  CTA,  avec  le  soutien  de  lUnion  Europeenne,  de  la  Cooperation  Frangaise  et 
de  la  FAQ  Nous  en  attendons  une  claire  visibilite  de  la  production,  de  I'organisation  des 
marches  et  de  la  commercialisation.  Bien  plus  qu'un  bilan  scientifique  des  recherches 
menees  au  cours  de  ces  dernieres  annees,  j'ai  bon  espoir  que  cette  rencontre  de  haut 
niveau  soit  le  point  de  depart  d'une  dynamique  dans  laquelle  I'etude  des  realites  socio- 
economiques  des  differentes  filieres  et  I'analyse  des  besoins  reels  des  producteurs  et  des 
consommateurs  favorisera  une  meilleure  adequation  entre  I'effbrt  de  recherche-develop- 
pement  et  les  besoins  reels  des  dificrentes  parties  prenantes.  Une  image  coherente  de 
cet  ensemble  doit  done  pouvoir  emerger  de  vos  communications  et  de  vos  debats. 

C'est  par  une  telle  coherence  que  nous  serons  a  meme  de  convaincre  les  bailleurs  de 
fonds,  les  decideurs  et  I'opinion  publique  de  differents  pays  producteurs,  afm  qu'ils 
accroissent  leur  soutien  a  une  culture  essentielle  pour  la  securite  alimentaire  et  la  lutte 
contre  la  pauvrete  dans  le  monde. 

C'est  dans  cette  ambition  legitime  qu'au  nom  de  Monsieur  le  Ministre  de  la 
Recherche  Scientifique  et  Technique,  je  souhaite  plein  succes  a  vos  travaux,  et  declare 
ouvert  le  Symposium  international  de  Douala  sur  les  productions  bananieres. 

Je  vous  remercie  de  votre  attention. 
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Allocution  d'ouverture  du  Centre 
technique  de  cooperation  agricole 
et  rurale  (CTA) 


Le  Centre  technique  de  cooperation  agricole  et  rurale  (CX^,  qui  a  ete  cree  en  1983  dans 
le  cadre  de  la  Convention  de  Lome,  a  pour  objectifs  principaux  de  developper  et  de  four- 
nir  des  services  qui  ameliorent  I'acces  des  pays  du  groupe  ACP  (Afrique,  Caraibes  et 
Pacifique)  a  I'information  pour  le  developpement  agricole  et  rural,  et  de  renforcer  les 
capacites  de  ces  derniers  a  produire,  acquerir,  echanger  et  exploiter  Tinformation  dans 
ce  domaine. 

Dans  beaucoup  de  pays  ACP,  les  chercheurs  et  agents  de  developpement  font  face  a 
de  grandes  contraintes  techniques  et  financieres  qui  se  traduisent  souvent  par  leur  isole- 
ment  vis-a-vis  de  la  recherche  Internationale.  Le  CTA  s'emploie  done  a  leur  faciliter 
I'acces  a  I'information  indispensable  pour  leur  travail  en  finangant,  par  exemple,  leur 
participation  a  des  seminaires  comme  celui-ci,  oil  s'echangent  les  connaissances 
acquises  et  developpees  par  les  principaux  organismes  de  recherche  du  Nord  et  du  Sud. 

Dans  le  me  me  esprit,  le  CIAappuie  aussi  la  diffusion  des  resultats  de  la  recherche  en 
contribuant  a  la  publication  d'ouvrages  scientifiques,  d'actes  de  colloques  et  seminaires, 
et  en  encourageant  la  publication  de  travaux  d'auteurs  ACP  et  d'equipes  pluridiscipli- 
naires  dans  le  domaine  agricole  et  rural.  C'est  dans  ce  contexte  que  se  situe  la  presente 
publication. 

Dans  son  role  de  catalyseur,  le  CTA  privilegie  le  travail  en  reseau  et  en  partenariat 
avec  les  organisations  et  institutions  ressource  du  Nord  et  du  Sud  et  les  differentes 
cooperations  bilaterales,  en  favorisant  la  synergic  des  programmes  des  institutions  ACP 
avec  ceux  de  I'Union  europeenne. 

Le  theme  de  ce  seminaire  international,  auquel  le  CTA  a  voulu  s'associer,  revet  une 
grande  importance  pour  de  nombreux  pays  du  Sud.  En  effet,  la  securite  alimentaire  est 
un  des  themes  prioritaires  identifies  par  les  partenaires  ACP  du  CEA  L'appui  au  secteur 
prive  et  aux  activites  orientees  vers  le  marche  est  indispensable  pour  passer  d'une 
logique  de  I'offre  a  une  production  basee  sur  la  demande,  et  favoriserait  une  approche 
pluridisciplinaire  en  impliquant  tons  les  acteurs  de  la  filiere. 

L'importance  de  la  banane  d'autoconsommation  pour  la  securite  alimentaire  de  nom- 
breux pays  du  Sud  merite  plus  d'attention  de  la  part  des  decideurs  et  des  donateurs.  De 
nombreux  menages  et  petits  exploitants  en  dependent  pour  leur  consommation  de  base, 
pour  leurs  revenus  principaux  et  complementaires. 

Ce  symposium  international  aura  permis  de  reunir  des  chercheurs  des  principaux 
pays  producteurs  et  consommateurs  de  bananes,  du  Sud  comme  du  Nord.  Les  differentes 
communications  scientifiques  presentees  sur  l'importance  economique  et  alimentaire 
des  bananes,  la  dynamique  des  filieres,  I'organisation  des  marches  et  les  systemes  de 
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production  interessent  tout  particulierement  les  pays  ACP  dans  leurs  strategies  d'acces 
aux  marches  regionaux  et  mondiaux. 

Les  recommandations  portant  sur  la  necessite  de  developper  un  systeme  d'informa- 
tion  et  de  statistiques  fiables  ainsi  que  sur  les  mecanismes  de  transfert  de  1 'information 
et  de  diversification  des  productions  et  des  marches  sont  I'objet  de  differents  pro- 
grammes du  CTA 

DrRD  Cooke 

Directeur  du  CTA, 

represente  par  Mme  Isolina  Boto 
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Opening  speech  by 

Dr  Emile  Prison, 

Director  of  the  International 

Network  for  the  Improvement 

of  Banana  and  Plantain  (INIBAP) 

On  behalf  of  the  International  Plant  Genetic  Resources  Institute  (IPGRI)  and  more  par- 
ticularly on  behalf  of  INIBAP,  it  is  my  privilege  to  welcome  you  to  this  meeting. 

I  will  not  start  by  underlining  the  strategic  importance  of  banana  and  plantain  for 
food  security  since  it  is  the  subject  of  the  Symposium  itself 

This  Symposium  is  indeed  a  historic  event  as  it  is  the  first  international  gathering 
dedicated  exclusively  to  the  socio-economic  aspects  of  banana  and  plantain  production. 

During  the  initial  discussions  among  the  co-organisers  of  the  Symposium  more  than 
two  years  ago,  we  tried  to  identify  what  kind  of  studies  had  already  been  carried  out  in 
this  area  and  we  were  stunned  to  discover  that  extremely  few  studies  were  in  fact 
available. 

In  preparation  for  this  meeting,  we  therefore  encouraged  as  many  partners  as  pos- 
sible to  embark  on  such  studies.  This  in  itself  was  a  challenge  since  few  socio-econo- 
mists  were  willing  or  available  to  do  this. 

This  symposium  is  therefore  an  opportunity  to  provide  a  first  global  overview  of  v/hat 
banana  and  plantain  really  means  for  worldwide  food  security.  It  will  also  provide  a  basis 
for  further  studies  \\Iiich  will  be  necessary  to  elaborate  the  picture  we  shall  be  sketching 
out  during  the  next  few  days. 

Qn  behalf  of  IMBAP,  1  would  like  to  thank  our  partners  with  whom  we  have  co-orga- 
nised the  meeting.  First  of  all  the  Centre  de  recherches  regionales  sur  bananiers  et 
plantains  (CRBP),  w4io  took  the  initiative  to  hold  the  meeting  and  wlio  also  organised 
the  local  arrangements,  and  the  Centre  de  cooperation  Internationale  en  recherche 
agronomique  pour  le  developpement  (QRAD),  who  played  a  key  role  in  ensuring  the 
scientific  quality  of  the  meeting,  i^preciation  and  thanks  to  the  Technical  Centre  for 
Agricultural  and  Rural  Co-operation  (CTA)  who  co-sponsored  this  Symposium  and  also  to 
the  European  Union  for  its  significant  funding  as  well  as  to  the  Food  and  Agriculture 
Organization  of  United  Nations  (FAO)  for  its  co-operation  and  input.  Finally,  I  would  like 
to  express  my  gratitude  to  the  Government  of  Cameroon  for  hosting  this  Symposium. 
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Synthese  des  discussions 


Les  debats  concernant  cet  atelier  portent  sur  le  role  que  les  bananes  produites  pour  la 
consommation  locale  jouent  dans  la  securite  alimentaire  et  la  stabilite  des  revenus.  Des 
communications  concernant  un  grand  nombre  de  pays  des  differentes  regions  d'Afrique, 
d'Amerique  latine  et  des  Caraibes,  d'Asie  et  du  Pacifique  sont  presentees.  La  contribu- 
tion importante  que  les  bananes  apportent  a  I'alimentation  nationale  et  aux  revenus  est 
soulignee.  La  diversite  des  zones  agroecologiques  qui  se  pretent  a  cette  culture  et  le  fait 
que  les  bananiers  produisent  des  fruits  tout  au  long  de  I'annee  en  font  une  denree  ali- 
mentaire essentielle  dans  beaucoup  de  pays,  notamment  en  Afrique.  Les  bananiers  sont 
souvent  integres  dans  des  systemes  de  cultures  multiples.  Cependant,  les  communica- 
tions mettent  aussi  en  relief  la  grande  variabilite  qui  existe  entre  les  pays  et  les  regions 
en  ce  qui  concerne  les  varietes  cultivees  et  les  modes  de  consommation  et  d'utilisation 
de  la  banane.  II  apparait  egalement  que  la  productivite  varie  fortement  -  les  rende- 
ments  se  situant  entre  5  et  26  t/ha  -,  tandis  que  la  consommation  par  habitant  offre  un 
tableau  encore  plus  disparate.  II  est  note  que  la  production  a  I'echelle  mondiale  a  pro- 
gresse  de  70  %au  cours  des  30  dernieres  annees,  ce  qui  represente  la  croissance  la  plus 
rapide  parmi  toutes  les  denrees  amylacees  produites  dans  les  pays  en  developpement. 

L'ensemble  des  participants  reconnaissent  que  la  production  bananiere  pent  contri- 
buer  a  renforcer  la  securite  alimentaire  nationale  et  a  faire  reculer  la  pauvrete  en 
milieu  rural.  La  croissance  demographique,  en  particulier  dans  les  pays  en  developpe- 
ment, rend  indispensable  une  augmentation  de  la  production  alimentaire,  et  il  convient 
done  d'intensifier  les  efforts  visant  a  developper  la  production  bananiere.  En  outre,  la 
diversification  des  produits  transformes  derives  de  la  banane  doit  permettre  de  valoriser 
la  production,  de  fa9on  a  creer  davantage  de  possibilites  d'emplois  et  de  revenus  pour 
les  populations  rurales.  II  est  note  que  les  pertes  de  recolte  sont  souvent  elevees,  attei- 
gnant  parfois  40  %  et  que  beaucoup  de  pays  n'ont  pas  encore  elabore  de  strategic  de 
developpement  de  la  production  bananiere. 

Du  fait  des  disparites  qui  marquent  le  developpement  de  la  filiere  de  production  et 
de  transformation  de  la  banane  dans  les  differents  pays,  ceux-ci  ont  tout  a  gagner  d'une 
collaboration.  II  importe  d'intensifier  les  echanges  d'information  et  de  technologic  pour 
combler  les  ecarts  entre  les  pays  et  leur  permettre  d'apprendre  les  uns  des  autres. 
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Workshop  overview 

Ihis  workshop  focuses  on  the  role  that  bananas  for  local  consumption  play  in  food  and 
income  security.  Reports  come  from  a  wide  range  of  countries  throughout  Africa,  Latin 
America  and  the  Caribbean,  and  Asia  and  the  Pacific.  The  important  role  that  bananas 
do  indeed  play  in  national  diets  and  in  the  generation  of  income  is  highlighted.  The  wide 
range  of  agroecological  zones  in  which  the  crop  can  be  cultivated  and  the  fact  that  it  can 
produce  fruit  year-round  contribute  to  its  importance  as  a  staple  food  in  many  countries, 
particularly  in  Africa.  It  is  also  frequently  grown  as  part  of  multiple  cropping  systems. 
However,  the  reports  also  indicate  that  great  variability  exists  between  countries  and 
regions  in  relation  to  varieties  grown  and  methods  of  consumption  and  use  of  the 
products.  It  is  also  clear  that  productivity  varies  greatly — yields  of  between  5  to  26  t/ha 
are  reported — and  per  capita  consumption  levels  are  even  more  variable.  It  is  noted  that 
global  production  has  increased  by  70%  in  the  last  30  years  and  this  has  been  the  fastest 
growth  among  the  starchy  staples  produced  in  developing  countries. 

It  is  generally  agreed  that  bananas  have  the  potential  to  contribute  to  strengthening 
national  food  security  and  decreasing  rural  poverty.  Increasing  populations,  especially  in 
developing  countries,  will  requfre  increased  food  production,  and  therefore  efforts  to 
increase  banana  production  should  be  intensified.  In  addition,  the  diversification  of 
products  produced  from  the  plant  can  help  to  add  value  to  the  product,  thus  generating 
more  income  and  employment  for  rural  populations.  It  can  be  seen  that  crop  losses  are 
frequently  high,  in  some  cases  as  much  as  40%  and  that  many  countries  have  not  devel- 
oped strategic  development  plans  for  bananas. 

The  different  levels  of  development  of  the  banana  production  and  processing  sector 
in  different  countries  means  that  much  can  be  gained  from  collaboration  between  coun- 
tries. Information  and  technology  exchange  are  needed  to  help  fill  gaps  and  allow  coun- 
tries to  learn  from  each  other. 
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Introduction 

The  economic,  social  and 
nutritional  importance  of 
banana  in  the  world 


Emile  Prison  and  Suzanne  Sharrock 


Resume  -  L'importance  economique,  sociale  et  nutritionnelle  des  bananiers  dans 
le  monde 

Les  bananiers  et  les  bananiers  plantain  sont  cult  ives  dans  plus  de  100  pays  dans  les  regions 
tropicaleset  subtropicalesdu  monde  entier.  Ilsfournissent  I'un  des principaux  aliments  de 
base  a  des  millions  de  personnes  et  jouent  un  role  important  dans  la  structure  sociale  de 
nombreuses  communautes  ru rales.  En  raison  de  I'augmentation  des  ventes  sur  les  mar- 
ches locaux,  regionaux  et  internationaux,  lis  deviennent  de  plus  en  plus  importants  en 
tant  que  culture  de  rente,  representant  dans  certains  cas  I'unique  source  de  revenu  des 
populations  rurales.  En  tant  que  culture  vivriere,  les  bananiers  sont  particulierement 
importants  car  ilsproduisent  un  aliment  de  bonne  qualite  tout  au  long  de  I'annee  et  peu- 
vent  s'adapter  a  des  sy^emes  de  culture  tres  varies.  Dans  certains  pays,  les  bananiers  ne 
sont  pas  seulement  une  plante  alimentaire.  lis  sont  ausa  une  importante  source  de  fibres 
et  les bananes sont  fermenteespour  produire  de  I'alcool.  Cet  article  examine  le  role  nutri- 
tionnel,  economique  et  social  des  bananiers  dans  les  nombreux  pays  ou  Us  sont  cultives. 
Les  diverses  utilisations  du  bananier  sont  decrites  et  les  tendances  de  la  production  au 
cours  de  ces  dernieres  annees  sont  examinees.  L'article  fournit  des  informations  sur  les 
principaux  pays  producteurs,  consommateurs  et  exportateurs  de  bananes  et  des  compa- 
raisons  avec  d'autres  cultures  vivrieres  importantes. 

Abstract 

Bananas  and  plantains  are  cultivated  in  over  100  countries  in  the  tropical  and  subtropical 
regions  of  the  world.  They  provide  a  major  staple  food  crop  for  millions  of  people  and 
play  an  important  role  in  the  social  fabric  of  many  rural  communities.  Through  increasing 
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sales  in  iocal,  regional  and  international  markets,  they  are  becoming  more  and  more 
important  as  cash-crops,  in  some  cases  providing  the  sole  source  of  income  for  rural 
populations.  As  a  staple  food  crop,  bananas  are  particularly  important  as  they  produce  a 
good  quality  food  year-round  and  are  adaptable  to  a  wide  range  of  cropping  systems.  In 
some  countries,  bananas  are  more  than  just  a  food  crop.  They  are  also  used  as  an 
important  source  of  fibre  and  are  fermented  to  produce  alcohol.  This  paper  examines  the 
nutritional,  economic  and  social  role  that  bananas  play  in  the  many  countries  where  they 
are  cultivated.  The  various  different  uses  of  the  banana  plant  are  described  and  trends  in 
production  over  recent  years  are  examined.  Information  is  provided  on  the  world's  main 
banana  producing,  consuming  and  exporting  countries  and  comparisons  with  other  major 
staple  food  crops  are  provided. 

Introduction 

Bananas  and  plantains  are  cultivated  in  over  100  countries  in  the  tropical  and  sub- 
tropical regions  of  the  world  where  they  constitute  a  major  staple  food  crop  for  millions 
of  people,  as  well  as  providing  a  valued  source  of  income  through  local  and  international 
trade.  They  are  grown  over  a  harvested  area  of  approximately  10  million  hectares,  with 
an  annual  production  of  around  88  milhon  metric  tonnes,  of  which  a  third  is  produced 
in  each  of  the  African,  Asia-Pacific  and  Latin  America  and  Caribbean  regions.  They  are 
the  developing  world's  fourth  most  important  global  food  crop  after  rice,  wheat  and 
maize  in  terms  of  gross  value  of  production.  The  vast  majority  of  producers  are  small- 
scale  farmers  growing  the  crop  either  for  home  consumption  or  for  local  markets.  As 
well  as  being  a  cheap  and  easily  produced  source  of  energy,  they  are  also  rich  in 
vitamins  A,  C  and  B6.  Furthermore,  with  increasing  urbanisation,  bananas  and 
plantains  are  becoming  more  and  more  important  as  cash  crops,  in  some  cases 
providing  the  sole  source  of  income  to  rural  populations,  thus  playing  an  important  role 
in  poverty  alleviation. 

Bananas  and  plantains  are  one  of  the  cheapest  foods  to  produce.  The  cost  of 
production  of  one  kg  of  plantain  (assuming  black  Sigatoka  control  is  not  required)  being 
less  than  for  most  other  staples,  including  sweet  potato,  rice,  maize  and  yam  (Chandler 
1995).  Consequently,  bananas  and  plantains  can  be  a  very  cheap  food  to  buy  and  are 
hence  an  important  food  for  low-income  families.  Bananas  and  plantains  will  also  grow 
in  a  range  of  environments  and  will  produce  fruit  year-round,  thus  providing  a  source  of 
energy  during  the  "hungry-period"  between  crop  harvests.  They  are  particularly  suited  to 
intercropping  systems  and  to  mixed  farming  with  livestock  and  they  are  also  popular  as  a 
backyard  crop  with  urban  populations.  When  grown  in  perennial  production  systems, 
they  maintain  soil  cover  throughout  the  year  and  if  their  biomass  is  used  for  mulch,  soil 
fertility  and  organic  matter  remain  stable.  In  mixed  farming  systems,  bananas  are  used 
as  a  ground  shade  and  nurse -crop  for  a  range  of  shade-loving  crops  including  cocoa, 
coffee,  black  pepper  and  nutmeg.  In  some  countries,  bananas  are  more  than  just  a  food 
crop.  Among  other  uses  they  also  provide  an  important  source  of  fibre  and  are  fermented 
to  produce  alcohol. 
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Scale  and  value  of  production^ 

As  a  starchy  staple  food  crop,  bananas  and  plantains  rank  third  in  terms  of  total 
world  production.  In  contrast  to  other  starchy  staples  however,  Musa  is  of  almost  equal 
importance  in  all  tropical  regions  of  the  world  -  see  Table  1. 

Despite  the  fact  that  bananas  and  plantains  may  not  be  as  widely  grown  as  cassava 
and  sweet  potato,  in  many  countries  the  fruit  is  more  highly  valued,  making  Musa  often 
the  most  valuable  of  the  starchy  staple  food  crops  grown  by  farmers.  In  the  developing 
world,  the  value  of  total  Musa  production  ranks  fourth  after  rice,  wheat  and  maize,  and 
thus  the  crop  is  more  important  in  economic  terms  than  either  cassava  or  sweet  potato. 
Data  on  producer  prices  for  bananas  and  plantains  relative  to  cassava  in  selected 
countries  is  provided  in  Figure  1.  It  can  be  seen  that  in  Costa  Rica  for  example,  bananas. 


Table  1.  Production  of  four  major  starchy  staples,  1997  (million  metric  tonnes)  (FAO 
1998). 


Latin  America  and 
Caribbean 

Africa 

Asia  and  Pacific 

World 

Cassava 

32.4 

84 

47.8 

164.6 

Sweet  potato 

1.9 

7.0 

128.4 

138 

Banana/plantain 

31.3 

29 

28.4 

87.4 

Yam 

0.9 

28.6 

0.5 

30.1 

7,00 

6,00 

5,00 

4,00 

3,00 

2,00  _ 
1,00  _ 
0,00 

1 
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1 

rrftr, 

Costa  Rica         Brazil  Indonesia         China  Congo  Tanzania 


□  Banana         ■Plantain        □  Sweet  potato        ■yam  ■Cassava 


Figure  1 .  Relative  producer  pricesof  starchy  staples  in  selected  countries. 


^  Due  to  inconsistencies  in  Xhe  use  of  tine  terms "  banana"  and  "plantain" ,  no  attempt  has 
been  made  to  distinguish  between  production  levelsfor  "  plantains"  as  compared  to 
other  typesof  dessert  and  cooking  bananas.  Thusall  production  figuresquoted  are  those 
for  banana  and  plantain  combined. 
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which  are  grown  largely  for  export  fetch  a  higher  price  than  plantains,  which  are 
predominantly  a  local  food  crop.  On  the  other  hand,  in  Africa,  plantains  are  more  highly 
valued  than  bananas-. 

Production  trends 

Over  the  last  thirty  years,  global  Musa  production  has  increased  by  70%  from  51  million 
tonnes  in  1970  to  88  million  tonnes  in  1997.  This  compares  with  a  67%  increase  in 
cassava  production  over  the  same  period,  while  sweet  potato  production  has  not 
increased  (Figure  2).  Thus  Musa  production  is  growing  faster  than  that  of  other  starchy 
staples  and  this  increase  in  production  has  occurred  in  all  regions  (Figure  3).  This 
contrasts  with  cassava,  where  increased  production  has  occurred  predominantly  in 
Africa  (Figure  4). 

At  the  global  level,  yields  of  bananas  and  plantains  have  increased  from  8.97  t/ha  in 
1970  to  10.11  t/ha  in  1997.  This  is  an  increase  of  around  13%  However  it  can  be  seen 
from  Figure  5  that  this  yield  increase  occurred  primarily  in  Asia  between  1970  and  1980. 
\ields  in  Africa  and  Latin  America  and  the  Caribbean  have  not  increased  significantly  in 
the  last  30  years  and  increases  in  production  are  due  almost  exclusively  to  an  increase  in 


100%  -r' 


S/veet  potato  Cassava  Musa 


Figure  2.  Percentage  increase  in  global  Musa,  sweet  potato  and  cassava  production,  1970-97. 


2  The  pricesquoted  are  taken  from  the  FAO  Agricultural  Statisticsdatabase  and  must  be 
treated  with  a  certain  amount  of  caution.  The  pricesquoted  refer  to  "  prices  received  by 
farmer"  and  should  in  theory  refer  to  the  national  average  of  individual  commodities 
comprising  all  grades,  kindsand  varieties.  These  pricesare  determined  by  the  farm  gate, 
or  fi  rst  point-of-sale  transact  ions  which  the  farmers  participate  in.  Methods  of  arriving  at 
national  averages  vary  from  country  to  country  and  data  might  not  always  refer  to  the 
same  selling  pointsdepending  on  the  prevailing  institutional  set-up  in  the  countries. 
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the  area  under  Musa  production.  In  Asia,  three  countries  have  had  a  major  influence  on 
production  levels.  Between  1970  and  1980,  yields  in  the  Philippines  and  China,  two  of 
the  biggest  Asian  producers,  increased  dramatically  (Figure  6).  Since  the  mid-1980s  the 
increase  in  banana  production  in  Asia  is  largely  due  to  increasing  acreage  in  India,  the 
world's  largest  producer  (Table  2)  and  Qiina. 

Although  more  than  100  countries  produce  bananas  and  plantains  worldwide  and  23 
produce  more  than  one  million  tonnes  per  year,  the  top  5  producing  countries  account 
for  42%of  world  production. 

While  India  is  the  world's  largest  producer,  production  per  capita  is  highest  in  Costa 
Rica  where  banana  production  reaches  700  kg/capita.  Production  levels  of  over 
500  kg/capita  are  found  in  three  other  Latin  American  and  Caribbean  countries: 


5,0  

0,0  I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — i — I — I — I — I — I — I — I — I — I 


— Africa  — ■ — Asia  — ^  LAC 


Figure  3.  Increase  in  Musa  production  by  region,  1970-97. 


— Africa 


-Asia       —A-  LAC 


Figure  4.  Increase  in  cassava  production,  1970-97. 
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Figure  5.  Increase  in  Musa  yields  by  region,  1970-97. 

Table  2.  The  20  largest  banana  and  plantain  producers  in  1997  (metric  tonnes)  (FAO, 


1998). 

Country 

FVoduction  (mT) 

Country 

Production  (mT) 

India 

9.934.600 

Rwanda 

2.248.000 

Uganda 

9.893.000 

Mexico 

2.063.860 

Ecuador 

6.622.362 

Cameroon 

2.016.000 

Brazil 

5.779.120 

Ghana 

1.804.000 

Ckslombia 

4.797.300 

Nigeria 

1.750.000 

Indonesia 

4.767.520 

Thailand 

1.700.000 

Philippines 

3.500.000 

Venezuela 

1.626.799 

China 

3.141.000 

Tanzania 

1.538.000 

Zaire 

2.700.000 

Burundi 

1.507.000 

Costa  Rca 

2.505.000 

Peru 

1.390.700 

Dominica,  Ecuador  and  St  Lucia.  In  Africa,  the  highest  production  per  capita  is  found  in 
Uganda  (472  kg/cap.)  followed  by  Rwanda  (382  kg/cap)  and  Burundi  (236  kg/cap),  vAiile 
in  the  Asia-Pacific  region,  Papua  New  Guinea  produces  148  kg/capita  (FAO  1998) . 


Types  of  bananas 

Bananas  produced  for  export  account  for  around  13%  of  total  world-wide  Musa 
production,  and  this  is  almost  exclusively  Cavendish  varieties.  Cavendish  is  also 
produced  widely  by  non-exporting  countries  (Figure  7),  accounting  for  35.5%  of 
production  in  Asia  and  the  Pacific,  of  which  only  5%  is  exported  (Figure  8).  In  Latin 
America,  Cavendish  accounts  for  56%of  production,  of  which  32%is  exported  (Figure  9). 
Plantains  (AAB)  are  the  most  important  type  of  Musa  produced  in  Wfest  and  Central 
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Figure  6.  Increase  in  Musa  yields  in  China 
and  Philippines,  1970-97. 
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Figure  7.  Major  types  of  bananas  grown 
worldwide. 
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Figure  8.  Musa  production  in  the  Asia-Pacific 
region. 
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Figure  9.  Musa  production  in  Latin  America 
and  the  Caribbean. 


Africa,  accounting  for  73%  of  production  (Figure  10).  However  this  only  constitutes  44% 
of  global  plantain  production,  with  another  40%  being  produced  in  Latin  America  and 
the  Caribbean  (Figure  11).  Other  important  sub-groups  of  bananas  include  the  East 
African  highland  bananas,  which  constitute  some  72%  of  bananas  grown  in  the  Great 
Lakes  region  of  East  Africa  (Figure  12),  and  the  Maia  Maoli/Popoulu  group  of  bananas 
which  are  cultivated  throughout  the  Pacific  Islands. 


Importance  of  bananas  as  an  export  crop 

Only  around  13%  of  bananas  and  plantains  produced  enter  the  world  export  market. 
Although  this  is  a  relatively  small  proportion  of  total  world  production  the  crop  is 
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Figure  10.  Musa  production  in  West  and 
central  Africa. 


Figure  11.  Worldwide  production  of 
Plantains  (ABB). 
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Figure  12.  Musa 
production  in  East  and 
Southern  Africa. 


extremely  important  as  an  export  commodity  for  many  countries.  In  relation  to  other 
fresh  products,  the  value  of  banana  exports  well  outranks  those  of  other  fruits,  such  as 
apples  and  oranges  as  well  as  vegetables  such  as  tomatoes  and  potatoes  (see  Figure  13). 

The  ten  largest  exporting  countries  in  1996  are  shown  in  Table  3.  It  can  be  seen  that 
for  Ecuador,  the  world's  largest  banana  exporter,  these  exports  are  worth  nearly  Si 
billion  annually. 

On  a  regional  basis,  83%  of  banana  exports  originate  from  Latin  America  and  the 
Caribbean,  11%  from  Asia  and  3%  from  \\fest  and  Central  Africa.  In  Latin  America  and 
the  Caribbean,  the  cultivation  of  banana  and  plantain  is  of  importance  to  the  food  and 
income  security  of  nearly  200  million  people.  The  export  banana  industry,  as  well  as 
providing  a  major  source  of  foreign  exchange  for  a  number  of  countries,  is  also  the 
backbone  of  the  economies  of  many  Caribbean  countries  and  plays  a  vital  role  in  their 
social  and  poUtical  fabrics.  In  some  of  the  Windward  Islands,  this  one  crop  accounts  for 
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Table  3.  Banana  exports  1996  (FAO  1998). 

Country 

Total  production 
1996,  IVIT 

Total  export 
1996,  MT 

Percentage 
exported  1996 

Export  value 
(1000  US$) 

Ecuador 

6  596  416 

4  088  845 

61 .99% 

973  043 

Costa  Rica 

2  505  000 

2  1 26  493 

84.89% 

644  350 

Colombia 

5  362  397 

1  476  523 

27.53% 

459  1 59 

Philippines 

3  391  150 

1  252 196 

36.93% 

236  267 

Panama 

980  562 

682  827 

69.64% 

184  163 

Guatemala 

766  000 

669  686 

87.43% 

1 56  284 

Honduras 

1  1 32  466 

575  255 

50.80% 

137  414 

Cote  d'lvoire 

1  668  825 

200  551 

1  2.02% 

87  850 

Mexico 

2  209  550 

162  914 

7.37% 

72  044 

Cameroon 

1  985  990 

160 192 

8.07% 

62  856 

up  to  90  per  cent  of  primary  exports,  70  per  cent  of  foreign  exchange  earnings,  60  per 
cent  of  agricultural  employment  and  16-17  per  cent  of  GDP.  It  is  equally  vital  in  specific 
regions  of  other  countries  with  more  developed  economies  such  as  Jamaica  and  Belize. 
In  the  Caribbean,  the  banana  crop  is  often  the  sole  source  of  income  for  rural 
communities.  Production  is  often  on  steep  and  difficult  terrain  and  on  small  family 
farms — in  the  Wndward  Islands  there  are  about  27,000  producers  on  farms  averaging 
under  5  acres  (2  hectares).  In  St  Vincent,  about  half  the  working  people  earn  their  living 
from  growing  and  trading  in  bananas  and  more  than  50%  of  the  island's  export  earnings 
comes  from  the  banana  trade  (information  from  the  Caribbean  Banana  Exporters 
Association  Wfeb  page) .  In  this  region,  bananas  are  the  only  year-round  crop  which  can 
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be  viably  cultivated  to  produce  a  regular  weekly  income  for  small  farmers.  It  is  the  only 
crop  which  can  produce  again  within  months  of  damage  or  destruction  by  storm,  floods 
or  hurricanes,  which  are  perennial  Caribbean  hazards. 

Importance  of  bananas  as  a  food  crop 

The  vast  majority  of  bananas  and  plantains  are  produced  for  local  consumption  and  sale 
and  never  enter  world  trade.  These  locally  consumed  bananas  are  of  vital  importance  to 
the  food  security  of  millions  of  people.  In  Africa,  bananas  and  plantains  provide  more 
than  25%  of  food  energy  requirements  for  around  70  million  people.  In  the  East  African 
Highlands  bananas  provide  the  staple  food  for  around  20  million  people,  and  this  region 
alone  produces  nearly  15  million  tonnes  annually.  It  is  in  this  region  that  bananas  reach 
their  greatest  importance  as  a  staple  food  crop.  The  country  with  the  highest  per  capita 
consumption  in  the  world  is  Uganda  (243  kg/cap/yr),  (see  Table  4)  but  consumption  is 
also  very  high  in  parts  of  Rwanda,  Burundi  and  Tanzania.  In  Uganda,  the  staple  food 
"matooke",  which  is  made  from  bananas,  is  eaten  daily  and  the  crop  has  great  cultural 
and  social  significance.  In  this  region,  the  juice  from  the  ripe  fruit  of  varieties  known  as 
"beer  bananas"  is  also  drunk  fresh  or  fermented  to  make  a  beer  with  a  low  alcohol 
content  and  short  shelf-life.  Beer  brewing  has  long  been  an  important  activity  among 
various  communities  in  the  Great  Lakes  region  and  it  is  reported  that  consumption  in 
Rwanda  may  reach  1.2  litres  per  capita  per  day  (Stover  and  Simmonds  1987).  The  beer  is 
important  nutritionally  and  is  rich  in  vitamin  B  due  to  the  yeast  content.  In  Uganda  and 
Sudan,  banana  beer  is  also  distilled  to  produce  banana  alcohol,  or  "waragi". 

In  Asia,  bananas  are  the  most  widely  produced  fruit  in  the  Philippines,  Thailand, 
Indonesia  and  India,  while  they  rank  second  in  Malaysia.  95%of  the  region's  production, 
some  27  million  tons  annually,  is  consumed  or  marketed  locally.  Asia  is  the  centre  of 
origin  of  the  genus  Musa  and  it  is  in  this  region  that  bananas  are  thought  to  have  been 
first  domesticated.  The  crop  therefore  has  a  long  history  in  the  region  and  continues  to 
be  of  great  cultural  and  social  significance  in  many  countries.  In  Indian  Hindu  legend, 
the  banana  was  the  forbidden  fruit  and  some  even  say  the  banana  grew  in  the  Garden  of 
Eden.  In  South  Asia,  the  banana  is  a  symbol  of  fertility  and  prosperity  for  many 


Table  4.  Consumption  of  bananas,  1996  (kg/cap/yr)  (FAO  1998). 

Country 

Consumption 
(kg/cap/yr) 

Country 

Consumption 
(kg/cap/yr) 

Uganda 

243 

Ecuador 

88 

Rwanda 

197 

IVIartinique  (1995  data) 

86 

Gabon 

161 

Cote  d'lvoire 

86 

Cameroon 

128 

Comoros 

86 

Papua  New  Guinea 

121 

Colombia 

80 

Sao  Tome  &  Principe 

93 

St.  Lucia 

73 

Ghana 

92 

Dominican  Republic 

70 

Burundi 

89 
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communities  and  is  frequently  prominently  displayed  during  marriage  ceremonies.  In 
the  Pacific,  bananas  form  part  of  the  staple  diet  on  several  islands,  including  Samoa  and 
Hawaii.  Although  the  banana  industry  in  this  region  is  small  in  absolute  terms,  in  some 
countries  its  importance  is  great  in  relation  to  the  national  economy  and  the  welfare  of 
individual  growers. 

Nearly  70%  of  the  bananas  and  plantains  produced  in  Latin  America  and  the 
Caribbean  are  locally  consumed  and  plantains  (AAB)  play  a  particularly  important  role 
as  a  local  food  crop.  Plantain  consumption  in  the  region  reaches  a  peak  in  parts  of 
Colombia  with  annual  per  capita  consumption  averaging  160kg.  In  other  countries  in  the 
region,  most  notably  in  Dominican  Republic,  Haiti,  Panama  and  \fenezuela,  plantains 
constitute  an  important  part  of  the  national  diet. 

Nutritional  importance 

Bananas  and  plantains  are  available  in  most  tropical  household  compounds  and  are 
readily  acceptable  and  digested  by  children.  In  fact  bananas  are  often  the  first  solid 
foods  fed  to  infants.  There  are  numerous  recipes  for  preparing  bananas  and  plantains, 
with  each  country  that  produces  the  crop  having  its  own  traditional  dishes  and  methods 
of  processing.  Bananas  and  plantains  have  a  high  carbohydrate  and  low  fat  content, 
making  them  particularly  useful  in  low  fat  diets.  As  a  staple  food  crop,  the  protein  level 
is  low  compared  to  the  major  cereal  crops.  However,  the  method  of  preparation  has  an 
effect  on  nutritional  value  of  a  food,  and  if  they  are  fried,  the  oil  used  in  cooking  will 
considerably  boost  its  energy  value.  Bananas  and  plantains  are  also  a  good  source  of 
many  vitamins  and  minerals,  particularly  vitamins  A,  B6  and  C  and  potassium.  In  fact  the 
low  sodium  and  high  potassium  contents  of  the  fruit  is  of  significance  in  dietary  terms 
and  bananas  are  recommended  for  low-sodium  diets. 


Processing 

As  the  fruit  has  a  limited  shelf  life,  processing  is  important,  and  a  range  of  techniques 
are  used,  some  on  a  commercial  scale.  As  the  crop  produces  a  regular  supply  of  fruit 
throughout  the  year  it  is  able  to  provide  a  regular  supply  of  raw  materials  to  a  processing 
factory.  Modern  methods  of  processing  include  the  production  of  chips  or  crisps,  drying 
and  pureeing.  Unripe  bananas  and  plantains  are  usually  used  for  preparing  chips,  which 
are  made  by  peeling,  slicing  and  frying  the  fruit.  These  may  then  be  packaged  and  sold 
locally,  or  exported.  Sweet  banana  figs  are  prepared  in  many  parts  of  the  tropics  by 
drying  slices  of  ripe  fruit.  Drying  is  carried  out  either  in  the  sun  on  screens,  or  in  indoor 
ovens  or  dehydrators.  Bananas  are  also  often  pureed,  and  the  puree  subsequently  used  in 
the  manufacture  of  dairy  products  such  as  yogurts,  and  ice  creams,  in  baking  breads  and 
cakes,  in  making  banana-flavoured  drinks,  and  in  producing  baby  foods  and  sauces.  W)rk 
has  recently  been  carried  out  in  Nigeria  on  the  production  of  a  weaning  food  based  on 
plantain  as  the  major  carbohydrate  source,  supplemented  with  soybean  as  a  source  of 
protein.  The  principle  raw  materials,  plantain,  soybean  and  sugar  are  tropical  products 
easily  produced  in  most  developing  countries.  The  product  (SCiAMUSA)  has  been  shown 
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to  be  nutritious  and  is  readily  accepted  as  a  substitute  for  other  weaning  foods  based  on 
milk  (C^azi  1996).  In  the  Philippines,  bananas  are  used  to  produce  ketchup  which  is  sold 
commercially.  It  resembles  tomato  ketchup  in  appearance  but  not  in  flavour. 

Traditional  methods  of  processing  are  used  in  most  countries  where  the  crop  is 
grown.  In  some  parts  of  Uganda,  dried  chips  of  the  unripe  fruit  are  stored  as  a  famine 
food,  while  elsewhere  bananas  and  plantains  are  also  made  into  flour  by  drying  and 
grinding  the  green  fruit.  Such  flour  is  said  to  be  more  digestible  than  cereal  flour. 
Similarly,  banana  powder  for  use  in  confectionery  is  made  from  the  ripe  fruit.  Dried, 
ground,  roasted  green  bananas  are  also  used  as  a  coffee  substitute  in  some  places. 

Other  uses  of  bananas  and  plantains 

Non-fruit  food 

Other  parts  of  the  banana  plant  apart  from  the  fruit  may  also  be  eaten.  The  banana 
'lieart"  can  be  removed  from  the  centre  of  the  pseudostem  after  harvest.  This  can  be 
cooked  and  is  like  celery,  with  a  texture  and  taste  similar  to  bamboo  shoots.  New  shoots 
and  male  buds,  after  the  removal  of  the  outer  bracts,  can  also  be  cooked  as  vegetables. 
The  male  bud  is  generally  produced  even  if  the  fruit  themselves  fail  to  develop  or  ripen 
properly.  In  South  East  Asia,  the  male  buds  from  wild  Musa  species,  particularly  M 
balbisiana  are  commonly  eaten. 

Use  asa  fi  bre 

Bananas  and  plantains  are  frequently  used  as  a  source  of  fibre,  and  the  related  species, 
Musa  textilis  (Abaca,  Manila  hemp)  is  produced  on  a  commercial  scale  specifically  for 
this  purpose.  Banana  fibre  is  produced  from  the  dried  petioles  and  pseudostems  of  the 
plant  and  yields  a  strong,  resilient  fibre  which  was  widely  used  in  the  manufacture  of 
marine  ropes  and  in  the  fishing  industry  as  it  is  resistant  to  humidity  and  salt  water. 
Lower  grade  fibre  is  used  for  making  strong  paper,  which  is  used  in  teabags  and  other 
speciality  materials  such  as  heavy  paper  sacks  and  the  construction  of  moveable  paper 
walls  for  Japanese  houses  (Purseglove  1985).  The  main  producer  of  Manila  hemp  is  the 
Philippines,  and  for  many  years  this  was  the  country's  leading  agricultural  industry. 
Between  1860  and  1950,  Manila  hemp  was  the  largest  foreign  exchange  earner  for  the 
Phihppines  and  for  a  period  between  1901  to  1905  it  provided  over  two-thirds  of  total 
value  of  exports  from  the  Philippines. 

Banana  fibre  is  nowadays  used  widely  by  many  countries  in  the  production  of 
handicrafts  such  as  baskets,  toys,  tablemats,  hammocks,  wall  hangings,  and  lampshades. 
In  addition  banana  waste  is  being  used  in  the  manufacture  of  paper  in  several  countries, 
notably  Costa  Rica  and,  more  recently  in  Australia. 

Starch  production 

Starch  can  be  extracted  from  banana  and  plantain  pseudostems,  and  such  starch  from 
the  related  species  Ensete  ventricosum  provides  a  staple  food  crop  in  parts  of  Ethiopia. 
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The  pseudostems  and  corms  are  cut  up  and  the  pulp  may  be  cooked  when  fresh  or  may 
be  fermented  to  make  "kocho",  an  important  food  for  several  million  people  in  the  region 
(Demeke  1986).  Banana  starch  has  been  used  for  producing  glue  used  in  the 
manufacture  of  cartons  for  exporting  fresh  bananas  (Thompson  1995) . 

Alcohol  production 

As  mentioned  earlier,  in  Central  and  East  Africa,  the  juice  from  the  ripe  fruit  of  varieties 
known  as  "beer  bananas"  is  frequently  fermented  to  make  a  beer  with  a  low  alcohol 
content  and  short  shelf-life.  However  the  production  of  commercial  or  medicinal  alcohol 
from  bananas  has  also  been  carried  out  for  many  years  in  several  countries.  In  terms  of 
alcohol  production  per  hectare,  bananas  are  among  the  crops  giving  the  highest  yields 
(Gowen  1995). 

Animal  feed 

Large  quantities  of  reject  bananas  are  often  available  for  animal  feed,  especially  in 
banana  exporting  countries.  Cattle  and  pigs  relish  ripe  bananas,  but  a  good  silage  can 
also  be  made  from  equal  parts  of  chopped  green  bananas  and  grass,  or  from  chopped 
green  bananas  mixed  with  1.5%  molasses.  As  an  animal  feed,  bananas  are  in  fact  mainly 
used  for  feeding  pigs  and  banana-fed  pigs  tend  to  have  less  carcass  fat.  Unripe  bananas 
and  plantains  can  also  be  dried  and  made  into  a  meal  \\liich  can  be  used  to  substitute  up 
to  70-80% of  the  grain  in  pig  and  dairy  diets  with  little  change  in  performance.  Banana 
meal  has  also  been  used  in  poultry  diets,  but  high  levels  in  the  diet  tend  to  depress 
growth  and  reduce  feed  efficiency  Banana  and  plantain  pseudostems  are  also  fed  either 
fresh,  or  chopped  and  ensiled,  to  cattle  and  pigs. 

Medicinal 

Because  they  contain  vitamin  A,  bananas  and  plantains  act  as  an  aid  to  digestion,  and  it 
is  reported  that  boiled,  mashed  ripe  fruit  can  be  good  for  constipation,  especially  when 
mixed  with  other  recommended  plants.  The  juice  from  the  male  bud  provides  a  remedy 
for  stomach  problems,  while  there  are  reports  of  the  ripe  fruit  being  used  in  the 
treatment  of  asthma  and  bronchitis.  For  strengthening  babies,  vitamin-rich  nectar  sap 
can  be  taken  from  banana  flower  buds.  The  pounded  peels  of  ripe  bananas  can  be  used 
to  make  a  poultice  for  wounds  and,  as  the  inside  of  the  peel  has  anti-septic  properties  it 
can  be  wrapped  directly  around  wounds  or  cuts  in  an  emergency. 

Use  of  leaves 

The  large  leaves  of  bananas  and  plantains  are  put  to  a  diversity  of  uses.  They  make  ideal 
green  umbrellas  and  are  frequently  used  as  disposable  plates.  The  use  of  banana  leaves 
as  a  "biological  plate"  for  serving  food  has  gained  such  popularity  in  Southern  India  that 
bananas  cultivated  exclusively  for  their  leaves  are  now  being  grown  commercially.  In 
many  countries,  banana  leaves  are  also  used  for  thatching  and  for  wrapping  food  for 
cooking.  They  provide  temporary  mats,  which  are  used  for  cocoa  fermentation  in  Wfest 
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Africa.  In  Ffewaii,  the  leaves  were  once  used  as  truce  flags,  and  they  are  stifl  used  as  bowl 
covers,  tablecloths,  as  temporary  mats  and  for  the  covering  of  earth  ovens  to  hold  in  the 
heat.  They  can  be  used  for  making  cigarette  papers  and  hats  and  they  also  provide 
packing  material.  In  East  Africa,  banana  leaves  or  petioles  are  fashioned  into  small 
nursery  containers,  filled  with  soil  and  used  to  grow  tree  seedlings.  They  are  also  used 
for  making  the  circular  pads  used  in  carrying  head  loads.  In  Bangladesh,  banana  leaves 
are  used  as  covers  in  rice  seedbeds  to  protect  the  rice  from  birds. 

Other  uses 

All  parts  of  the  banana  plant  can  in  fact  be  used  in  one  way  or  another.  Leaf  sheaths  can 
be  used  as  water  runways  and  containers.  Banana  pseudostems  may  also  be  used  as 
temporary  bridges,  seats  and  supports.  After  harvest  they  provide  valuable  mulch, 
suppressing  weed  growth  in  the  production  areas.  In  the  Pacific  islands,  they  are  used  as 
rollers  to  aid  canoes  enroute  from  shore  to  sea.  In  some  Philippine  islands  where 
drinking  water  is  scarce,  visiting  fishermen  cut  the  top  off  banana  plants  and  "excavate" 
the  cut  surface  of  the  pseudostem.  W&ter  continues  to  flow  upwards  in  the  xylem  vessels 
and  after  some  time  this  accumulates  in  the  hollow  at  the  top  of  the  pseudostem  and  can 
be  collected.  After  a  few  days  the  pseudostem  can  be  cut  again  in  order  to  provide  a 
continued  supply  of  water. 

In  horticulture,  bananas  themselves,  as  well  as  several  related  species,  most  notably 
M  ornata  and  M.  velutina  are  prized  as  ornamentals  worldwide.  Banana  seeds  are  used 
for  making  necklaces  and  other  ornaments,  and  banana  sap  is  used  as  a  dye.  The 
pseudostem  ash  is  used  as  a  soap  in  some  rural  areas  and  in  Indonesia,  the  production  of 
floor  wax  and  shoe  polish  from  banana  peels  is  also  being  explored. 

Conclusions 

Bananas  and  plantains  are  extremely  important  crops  throughout  the  developing  coun- 
tries of  the  tropics.  They  are  not  only  a  staple  food  crop  for  millions  of  people,  but  they 
also  provide  an  essential  source  of  income  through  local  and  international  trade.  The 
plant  is  versatile  and,  as  well  as  being  an  important  food  source,  also  provides  fibre, 
starch  and  alcohol.  Different  types  of  bananas  are  important  in  different  regions,  but 
everywhere,  banana  and  plantain  producers  are  facing  growing  hardships,  largely  as  a 
result  of  increasing  pest  and  disease  pressures,  more  specifically,  the  rapid  global  spread 
of  black  Sigatoka  disease,  to  which  many  important  cultivars  are  susceptible.  Relatively 
limited  resources  are  being  directed  towards  banana  improvement  and  considering  the 
scale  of  the  problems  to  be  overcome,  considerable  investment  in  this  area  is  still 
required.  It  is  therefore  essential  that  researchers,  donors,  and  indeed  the  general 
public  are  made  aware  of  the  global  importance  of  this  crop,  in  order  to  ensure  that  a 
level  of  resources  commensurate  with  its  importance  are  directed  towards  its  improve- 
ment in  the  future. 
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The  banana  crop  in  Brazil: 
economic  aspects  from 
production  to  sale 


Clovis  Oliveira  de  Almeida,  J.  da  Siva  Souza, 
M.  de  Souza  Leal  and  J-L.  Loyola  Dantas 


Resume  -  La  culture  du  bananier  au  Bresil  -  aspects  economiques  de  la  produc- 
tion et  de  la  commercialisation 

Cette  communication  analyse  les  aspects  economiques  de  la  culture  du  bananier  au  Bresil 
en  s'appuyant  sur  une  revue  bibliographique  des  donnees  secondaires.  II  en  ressort  qu'au 
niveau  mondial  le  Bresil  est  le  deuxieme  producteur  de  bananes,  juste  apres  I'Inde,  et  aussi 
I'un  des  pays  ou  la  consommation  du  fruit  esf  la  plus  elevee.  Bien  que  le  Bresil  soit  un  gros 
producteur  de  bananes,  la  quaa-totalite  de  la  production  va  sur  le  marche  national.  Ceci  est 
du  a  quatre  facteurs  :  1)  la  taille  du  marche  national ;  2)  la  faible  exigence  de  qualite  du 
marche  national ;  3)  les  couts  de  production  eleves;  et  4)  le  niveau  courant  desprix  du  pro- 
duit  sur  le  marche  national.  Au  cours  des  dernieres  annees  le  Bresil  a  exporte  moinsde  1  % 
de  sa  production  bananiere.  Les  pays  importateurs  sont  I'Argentine  et  I'Uruguay.  Le  bana- 
nier est  cultive  dans  tout  le  Bresil.  La  region  du  nord-est  vient  en  tete  pour  la  production, 
puis  viennent  les  regions  du  sud-est,  du  Nord,  du  Sud,  et  du  centre-ouest.  Les  structures  de 
production  et  de  commercialisation  de  la  banane  dans  le  Sud  et  le  sud-est  du  Bresil  sont 
plus  organisees  et  d'un  niveau  technologique  plus  avance  que  dans  le  nord-e^.  En  1995  la 
consommation  per  capita  de  banane  au  Bresil  etait  de  35  kg/an,  ce  qui  en  fait  le  fruit  le  plus 
consomme  dans  le  pays.  En  ce  qui  concerne  la  commercialisation,  il  a  ete  remarque  que  le 
cultivar  Prata  (AAB)  etait  le  plus  apprecie,  particulierement  dansle  nord-e^  du  Bresil.  Dans 
les  regions  du  Sud  et  du  sud-ouest,  en  general,  le  cultivar  Nanica  (AAA)  est  prefere.  Depen- 
dant, a  Belo  Horizonte,  Vitoria,  Ro  de  Janeiro  et  Rorianopolis  le  consommateur  prefere  le 
cultivar  Prata.  Cet  article  etudie  egalement  quelques  indicateurs  du  processus  de  produc- 
tion et  de  commercialisation  pour  les  principales  zones  de  culture  du  bananier  au  Bresil, 
cherchant  a  mettre  en  evidence  I'existence  de  differences  regionales  dans  les  deux  secteurs 
d'activites. 

Abstract 

This  paper  analyses  economic  aspects  of  the  banana  crop  in  Brazil  based  on  a  literature 
review  of  secondary  data.  The  information  showsthat,  at  a  world  level,  Brazil  is  the  second 
banana  producer  just  after  India,  and  it  is  also  the  country  which  shows  one  of  the  highest 
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values  of  consumption  of  that  fruit.  Despite  Brazil  being  a  big  banana  producer,  almost  all 
its  banana  production  goes  to  the  domestic  market.  Four  factors  contribute  to  this:  1)  the 
size  of  the  domestic  market;  2)  low  quality  requirement  of  the  local  market;  3)  high 
production  costs;  and  4)  high  prices  in  the  domestic  market.  In  recent  years  Brazil  has 
exported  less  than  1%  of  its  banana  production.  The  importing  countries  are  Argentina  and 
Uruguay.  Banana  is  grown  all  over  Brazil.  The  north-eastern  region  of  the  country  is  the 
biggest  producer  followed  by  the  south-east,  north,  south  and  centre-west.  The  banana 
production  and  marketing  structuresin  south  and  south-east  Brazil  are  more  organised  and 
use  more  technology  than  in  the  north-east.  The  per  capita  consumption  of  banana  in 
Brazil  in  1995  was  35  kg/person/year,  thus  making  it  the  most  consumed  fruit  of  that 
country.  Regarding  marketing,  it  was  observed  that  the  cultivar  Prata  (AAB)  is  most 
preferred,  especially  in  north-east  Brazil.  In  the  southern  and  south-eastern  regions  in 
general,  the  cultivar  Nanica  (AAA)  is  preferred.  However,  in  Belo  Horizonte,  Vitdria,  Ro  de 
Janeiro  and  Florianopolis,  consumers  prefer  the  cultivar  Prata.  This  paper  also  explores 
some  indicators  of  the  production  process  and  marketing  in  the  most  important  banana 
growing  areas  of  Brazil,  trying  to  show  that  in  both  activitiesthere  are  regional  differences. 

Introduction 

This  paper  examines  the  banana  crop  in  Brazil,  focusing  on  economic  aspects  from 
production  to  sale.  Its  aim  is  to  provide  an  overview  of  the  banana  industry  in  Brazil, 
making  available  information  to  help  all  the  professionals  involved,  including  those 
responsible  for  the  country's  agricultural  policy. 

Banana  is  a  very  important  crop  in  Brazil,  where  it  is  rated  second  among  fruit  crops, 
just  behind  citrus.  Qn  the  other  hand,  regarding  consumption,  banana  is  number  one, 
with  citrus  second.  Although  constituting  a  very  important  staple  food  for  poor  people, 
bananas  are  eaten  by  people  of  all  social  levels.  Another  important  aspect  of  the  banana 
crop  is  its  ability  to  generate  employment,  especially  within  the  family.  According  to 
Alves  ( 1985),  six  men  are  needed  to  maintain  one  hectare  of  bananas. 

Banana  is  grown  nation-wide,  and  is  a  very  important  crop  for  several  states. 
Regarding  the  value  of  state  agricultural  production,  banana  is  among  the  ten  most 
important  crops.  In  1997,  the  states  of  Bahia,  Para,  Sao  Paulo,  Pernambuco,  Santa 
Catarina,  Mnas  Gerais,  Parafba,  Ceara,  Espfrito  Santo  and  Rio  de  Janeiro  were 
responsible  for  about  76%  of  Brazilian  banana  production.  The  north-eastern  region  of 
Brazil  has  the  highest  banana  production,  followed  by  the  south-east. 

Economic  aspects  of  banana  production  and 
consumption 

According  to  FAO  ( 1997)  estimates,  Brazil  is  the  second  world  producer  of  bananas,  just 
behind  India,  which  produces  16.82%  of  the  total  production  (about  95  million  metric 
tons/year) .  Brazil  contributes  9.79%and  Ecuador  9.7% 
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Table  1  shows  the  evolution  of  Brazilian  banana  production,  import  and  export 
quantities,  estimated  losses  and  apparent  per  capita  consumption  from  1973  to  1996. 
The  data  make  clear  that  Brazil  is  not  an  important  banana  exporting  country,  exporting 
less  than  1%  of  its  production  in  the  past  three  years,  despite  being  a  very  important 
producing  country. 

Table  1  also  shows  that  Brazil  cannot  be  considered  a  banana  importing  country 
since  imports  were  small  and  very  sporadic.  One  can  also  see  that  a  large  proportion  of 
the  Brazilian  banana  production,  about  40%  is  lost.  The  data  in  table  1  also  show  that 


Table  1.  Matrix  of  national  availability  of  banana  for  human  consumption 
(modified),  for  the  period  1973/96. 

Estimates  of  internal  availability 
Year       Yield      Import    Export       Ijosses  Total  (t)  Per  capita  (kg) 


(t)  (t)^         (t)  (t)  Annual      Quarter      Annual  Quarter 


1973 

3 

889 

391 

0 

138 

869 

1 

555 

756 

2 

194 

766 

_ 

21. 

,9 

_ 

1974 

3 

880 

371 

0 

156 

826 

1 

552 

148 

2 

171 

397 

2 

206 

066 

21, 

,1 

21, 

.5 

1975 

4 

000 

524 

0 

148 

277 

1 

600 

210 

2 

252 

037 

2 

283 

616 

21, 

,4 

21, 

.7 

1976 

4 

199 

393 

0 

92 

222 

1 

679 

757 

2 

427 

414 

2 

462 

826 

22, 

,5 

22 

,8 

1977 

4 

704 

260 

0 

113 

529 

1 

881 

704 

2 

709 

027 

2 

582 

526 

24, 

,5 

23 

.3 

1978 

4 

576 

275 

0 

134 

629 

1 

830 

510 

2 

611 

136 

2 

629 

746 

23, 

,0 

23 

.2 

1979 

4 

497 

614 

0 

129 

492 

1 

799 

046 

2 

569 

076 

2 

689 

627 

22, 

,1 

23 

,2 

1980 

4 

928 

506 

0 

68 

435 

1 

971 

402 

2 

888 

669 

2 

779 

240 

24, 

,4 

23 

.4 

1981 

4 

920 

707 

0 

72 

448 

1 

968 

283 

2 

879 

976 

2 

899 

669 

23, 

,8 

23, 

.9 

1982 

4 

999 

500 

0 

69 

337 

1 

999 

800 

2 

930 

363 

2 

866 

403 

23, 

,7 

23, 

.1 

1983 

4 

815 

184 

18 

100 

242 

1 

962 

074 

2 

788 

868 

2 

907 

820 

22, 

,0 

23 

,0 

1984 

5 

178 

965 

0 

103 

151 

2 

071 

586 

3 

004 

228 

2 

946 

696 

23, 

,2 

22 

8 

1985 

5 

296 

533 

0 

130 

927 

2 

118 

613 

3 

046 

993 

3 

084 

348 

23, 

,1 

23 

.4 

1986 

5 

556 

749 

0 

132 

226 

2 

222 

700 

3 

201 

823 

3 

176 

626 

23, 

.8 

23 

.6 

1987 

5 

659 

016 

0 

114 

349 

2 

263 

606 

3 

281 

061 

3 

248 

193 

23, 

,9 

23 

,7 

1988 

5 

630 

284 

0 

116 

475 

2 

252 

114 

3 

261 

695 

3 

360 

094 

23, 

,3 

24 

,0 

1989 

6 

055 

225 

0 

95 

608 

2 

422 

090 

3 

537 

527 

3 

458 

414 

24, 

,9 

24 

.3 

1990 

6 

056 

171 

0 

57 

683 

2 

422 

468 

3 

576 

020 

3 

559 

693 

24, 

,7 

24 

,6 

1991 

6 

094 

572 

0 

91 

212 

2 

437 

829 

3 

565 

531 

3 

585 

274 

24, 

,2 

24 

.4 

1992 

6 

177 

567 

0 

92 

269 

2 

471 

027 

3 

614 

271 

3 

592 

285 

24, 

,2 

24, 

.1 

1993 

6 

145 

337 

0 

90 

151 

2 

458 

135 

3 

597 

051 

3 

645 

151 

23, 

,7 

24, 

.1 

1994 

6 

293 

815 

38 

52 

157 

2 

517 

526 

3 

724 

132 

3 

684 

664 

24, 

,2 

24, 

,0 

1995 

6 

242 

412 

69 

12 

638 

2 

496 

965 

3 

732 

809 

3 

727 

437 

24, 

,0 

23, 

,9 

1996 

6 

259 

000 

0 

30 

029 

2 

503 

600 

3 

725 

371 

23, 

,7 

Source:  Mascarenhas,  1997. 

Note:  data  marked  HY  are  from  FAO,  1998. 
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the  apparent  per  capita  consumption  increased  from  22.35  kg/year  ( 1973  to  1979 
average)  to  24.10  kg/year  (1990  to  1997  average).  Data  from  FAO  indicate  the  Brazilian 
per  capita  consumption  of  banana  in  1995  was  around  35  kg/year.  On  the  other  hand,  the 
data  in  table  1  suggest  that  the  per  capita  consumption  in  that  year  was  35  kg.  This  can 
be  explained  by  the  fact  that  FAO  statistics  do  not  consider  post-harvest  losses. 

In  order  to  calculate  annual  banana  yield  losses,  as  shown  in  table  1,  a  constant  loss 
of  about  40%  was  assumed,  as  observed  in  1973  (Mascarenhas  1997).  In  Brazil,  banana 
yield  losses  are  higher  in  the  northern  and  north-eastern  regions  where  the  banana  crop 
is  grown  under  low  production  technology  and  the  growers  are  less  organised. 

In  the  southern  and  south-eastern  regions,  yield  losses  are  lower.  In  those  regions  the 
structure  of  banana  production  and  marketing  is  much  more  organised  than  in  the 
north-east.  This  is  due  mainly  to  the  way  the  banana  crop  was  introduced  in  each  of 
those  regions.  For  example,  the  state  of  Bahia,  located  in  the  north-east  region,  is  the 
biggest  banana  producer  in  Brazil.  The  banana  crop  in  that  state  was  introduced  as  a 
shade  crop  for  cacao.  Often  growers  do  not  harvest  the  bananas  because  cacao  is  their 
main  crop.  In  the  south  and  south-east  regions,  especially  in  the  Ribeira  \&lley  (State  of 
Sao  Paulo),  and  in  the  state  of  Santa  Catarina,  banana  growers  use  high  technology 
levels,  including  chemical  control  of  yellow  Sigatoka  by  aerial  spraying. 

As  stated  before,  in  the  southern  and  south-eastern  states,  the  post -harvest  losses  of 
banana  fruit  are  lower  than  those  observed  in  the  northern  and  north-eastern  states, 
where  post  harvest  losses  are  higher  than  40%  According  to  Souza  et  al.  ( 1995) ,  in  the 
state  of  Santa  Catarina  the  average  post-harvest  yield  loss  is  around  34%  These  losses 
are  distributed  as  follows:  during  harvest  (more  than  5%);  during  packing  (more  than 
2^;  at  the  wholesale  market  (from  6  to  10%);  at  the  retail  market  (from  10  to  15%);  and 
at  consumer  level  (from  5  to  8%).  Souza  et  al.  ( 1995)  draw  attention  to  the  fact  that  ba- 
nana yield  losses  are  higher  during  the  warmer  months.  They  also  mention  that  yield 
losses  may  vary  depending  on  the  season,  distance  from  the  plantation  to  the  consumer, 
type  of  packing  and  method  of  transportation. 

Table  2  shows  a  prediction  of  supply  of  and  demand  for  banana  fruit  in  Brazil  for  the 
period  2000  to  2005.  Seven  scenarios  are  reported.  The  first  scenario  uses  the  time  trend 
of  the  series  to  make  supply  and  demand  projections.  All  the  other  scenarios  utilise 
income  elasticity  of  demand  as  an  important  parameter  to  project  the  demand  side.  The 
possibility  of  increasing  and/or  maintaining  the  Gross  Domestic  Product  (GDP)  per 
capita  is  considered. 

It  can  be  seen  that  excess  of  demand  would  only  occur  if  the  projections  were  based 
upon  the  time  trend  of  the  series  or  \^4ien  an  increasing  rate,  equal  to  or  higher  than 
2.5%per  year  of  the  GDP  per  capita,  is  assumed.  The  projection  based  on  the  time  trend 
of  the  series  shows  a  36,000  metric  ton  deficit  of  supply  by  the  year  2005.  On  the  other 
hand,  projections  based  on  income  elasticity  of  demand,  assuming  an  increasing  rate  of 
2.5%  and  3.0%  per  year  of  the  GDP  per  capita,  indicate  deficits  around  81,000  and 
240,000  metric  tons,  respectively. 

Mascarenhas  ( 1997)  points  out  that  some  qualifications  must  be  made  regarding  the 
supply  projections  based  purely  on  the  time  trend  of  the  series.  One  important  point  is 
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Table  2.  Projections  of  banana  supply  and  demand  In  Brazil  for  the  period  2000-2005. 


Scenarios 


Three-year 
average 


Growth 
rate  (%) 


Projection 
(t) 


1993/95 


1995- 
2000 


2001- 
2005 


2000 


2005 


Projection  from  the  trend  of 
the  period  1973-95 

Scenario  B1  -  Trend 

Total  Production  6  227  188 

Production  available  for 

consumption  (a)  3  736  313  2.2  2.32      4  287  523       4  808  494 

Apparent  consumption  (b)  3  684  664  2.25  2.25      4  278  086       4  844  985 

Balance  (a-b)  51  649  -  -              9  437         (36  491) 

Projection  using  the  Income 
elasticity  on  the  demand^ 

Scenario  82  -  Without 
increase  of  GDP  per  capita 

Production  available  for 

consumption  (a)  3  736  313  2.32  2.30  4  287  523  4  808  494 

Apparent  consumption  (b)  3  684  664  1.28  1.10  3  977  494  4  155  857 

Balance  (a-b)  51  649          -  -  310  029  625  637 

Scenario  83-1.0%  increase 
of  GDP  per  capita  per  year 

Production  available  for 

consumption  (a)  3  736  313  2.32  2.32  4  287  523  4  808  494 

Apparent  consumption  (b)  3  684  664  1.88  1.71  4  120  981  4  437  754 

Balance  (a-b)  51  649          -             -  166  542  370  740 

Scenario  84  -  1 .5%  increase  of 
GDP  per  capita  per  year 

Production  available  for 

consumption  (a)  3  736  313  2.32  2.32  4  287  523  4  808  494 

Apparent  consumption  (b)  3  684  664  2.18  2.01  4  194  326  4  583  888 

Balance  (a-b)  51  649          -  -  93  197  224  607 

Scenario  85  -2.0%  increase  of 
GDP  per  capita  per  year 

Production  available  for 

consumption  (a)  3  736  313  2.32  2.32  4  287  523  4  808  494 

Apparent  consumption  (b)  3  684  664  2.48  2.31  4  268  755  4  734  383 

Balance  (a-b)  51  649          -            -  18768  74  112 

Scenario  86  -2.5%  increase  of 
GDP  per  capita  per  year 

Production  available  for 

consumption  (a)  3  736  313  2.32  2.32  4  287  523  4  808  494 

Apparent  consumption  (b)  3  684  664  2.78  2.61  4  344  282  4  889  356 

Balance  (a-b)  51  649          -  -  (56  759)  (800  862) 
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Table  2.  (continued). 


Scenarios  Three-year         Growth  Projection 

average  rate(%)  (t) 


1993/95 

1995- 
2000 

2001- 
2005 

2000 

2005 

Scenario  B7-3.0%  increase  of 
GDP  per  capita  per  year 

Production  available  for 
consumption  (a) 

Apparent  consumption  (b) 

Balance  (a-b) 

3  736  313 
3  684  664 
51  649 

2.32 
3.08 

2.32 
2.91 

4  287  523 
4  420  919 
(133  397) 

4  808  494 

5  048  928 
(240  433) 

Source:  Mascarenhas,  1997. 


'Note:  Considering  the  following  parameters:  population  grow  tin  rate  (projected  by  the  Brazilian  Statistical 
Agency  -  IBGE)  of  1 .2827%,  per  year  for  1 995-2000  period,  and  of  1 .1 05  1 77%  per  year,  for  2000-2005  peri- 
od; average  Income  elasticity  of  banana  demand  in  Brazil  about  0.6,  as  calculated  by  FAO  (1 971 )  and  CODE- 
VASF(1989);  Increasing  of  GD  per  capita  ranging  from  0  to  3%;  2.32%  production  Increase  rate  per  year  for 
all  projections;  reference  year  1994,  corresponding  to  1993/1995  average  period. 

that  the  banana  crop  has  a  short  cycle:  in  some  cultivars  bunches  appear  less  than  one 
year  from  planting. 

Thus,  an  increase  in  banana  fruit  price  may  be  followed,  after  a  certain  period  of 
time,  by  an  increase  in  supply  which  may  eliminate  or  reduce  the  difference  between 
supply  and  demand,  as  pointed  out  by  Mascarenhas  (1997).  Therefore  the  proposed 
balance  between  supply  and  demand  should  be  treated  with  caution. 

Table  3  shows  distribution  of  Brazilian  banana  production  by  state:  banana  is 
evidently  grown  nationwide.  In  1997  the  most  important  states  for  banana  production 
were  Bahia,  Para,  Sao  Paulo,  Pernambuco  and  Santa  Catarina.  Although  Bahia  showed 
the  highest  production  in  the  country,  about  60,0(X)  bunches/year,  the  crop  yield  in  that 
state  ( 1048  bunches/ha)  was  lower  than  the  national  average,  which  is  1 1 18  bunches/ha. 
Higher  banana  yields  were  observed  in  IVkranhao,  Parana,  Paraiba,  Piaui,  Para,  Mato 
Qosso  do  Sul,  Pernambuco,  Santa  Catarina  and  Sao  Paulo. 

Statistics  for  banana  production  in  Brazil  should  be  considered  with  care:  data  are 
presented  as  bunches/ha  instead  of  kg/ha.  Two  points  must  be  considered  here:  there  is 
variation  in  bunch  weight:  and  banana  production  in  Brazil  includes  both  banana  and 
plantain  production.  It  is  possible  that  if  statistics  were  based  on  kg/ha,  Santa  Catarina 
would  show  higher  banana  yields  than  the  others  because  growers  there  use  high 
technology  production  systems  and  also  good  post  harvest  handling. 

Table  4  shows  the  harvested  area,  production,  average  yield  and  percentage  of 
banana  production  by  each  region  of  Brazil  in  1997.  Qearly  bananas  are  grown  all  over 
the  country,  the  north-east  region  being  the  major  producer,  followed  by  the  south-east, 
north,  south  and  centre -west.  The  highest  yield  is  obtained  in  the  south  followed  by  the 
north-east,  north,  south-east  and  centre -west. 

Studies  carried  out  by  Alves  (1992)  showed  that  the  banana  cultivar  Prata  is 
responsible  for  80,  75  and  55%of  the  banana-cultivated  area  in  the  north,  north-east  and 
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Table  3.  Brazilian  banana  production  by  states  in  1997. 


States 

Area 

Production 

Yield 

(ha) 

(thousand  bunches) 

(bunches^ha) 

Bahia 

57  272 

60  042 

1  048 

Para 

41  080 

59  448 

1  447 

Sao  Paulo 

42  880 

54  180 

1  264 

Pern  am  bu  CO 

37  726 

51  167 

1  356 

Santa  Catarina 

32  157 

43  510 

1  353 

Minas  Gerais 

38  014 

42  382 

1  115 

Parafba 

24  713 

39  398 

1  594 

Ceara 

44  087 

31  767 

721 

Espfrito  Santo 

29  621 

27  748 

937 

Rio  de  Janeiro 

30  405 

25  904 

852 

Mato  Grosso 

31  357 

23  110 

737 

Rondonia 

25  335 

21  188 

836 

Maranhao 

12  295 

20  431 

1  662 

Go  las 

12  171 

12  600 

1  035 

Ro  Grande  do  Sul 

10  277 

10  015 

975 

Parana 

5  800 

9  280 

1  600 

Mato  Grosso  do  Sul 

5  553 

7  809 

1  406 

Piaui 

4  802 

7  384 

1  538 

Amazonas 

7  056 

6  344 

899 

Acre 

3  719 

4  476 

1  204 

Rio  Grande  do  Norte 

3  296 

4  209 

1  277 

Alagoas 

3  992 

3  999 

1  002 

Tocantins 

5  745 

3  974 

692 

Sergipe 

3  400 

3  666 

1  078 

Roraima 

2  500 

2  185 

874 

Distrito  Federal 

167 

214 

1  281 

BRAZIL 

515  420 

576  430 

1  118 

Source:  IBGE/LSPA,  November  1997.  Organization: 

Embrapa-Cnpmf . 

south-east  regions,  respectively.  In  the  south  the  Cavendish  cultivars  Nanica  and 
Nanicao  are  dominant,  contributing  about  70%  of  the  banana-cultivated  area,  \Miile  the 
cultivar  Prata  occupies  the  remaining  30%(Alves  1992).  According  to  the  same  author, 
the  cultivar  Maqa  (Silk  type)  has  significant  importance  only  in  the  centre -west  region, 
where  it  represents  around  55%  of  the  banana-cultivated  area,  followed  by  the  cultivars 
Nanica  and  Nanicao  (about  30%),  Prata  ( 10%)  and  Terra  and  the  plantain  D'Angola  (5^. 

The  evolution  of  banana  production  and  harvested  area  in  Brazil  during  the  period 
1970-1997  is  presented  in  Figure  1.  There  was  a  tendency  for  both  production  and 
harvested  area  to  increase,  although  in  1975  there  was  a  decrease  in  production.  Looking 
closely  at  the  data  for  1975/1997,  it  is  seen  that  while  the  cultivated  area  increased  by 
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Table  4.  Brazilian  banana  production  by  regions  in  1997. 

Region 

Harvested 

Production 

Average 

Participation 

area 

(thousand 

yield 

in  yield 

(ha) 

bunches) 

(bunches/ ha) 

(%) 

North 

85  435 

97  615 

1  143 

16.93 

North-east 

191  583 

222  063 

1  159 

38.52 

Centre-west 

49  248 

43  733 

888 

7.59 

South-east 

1 40  920 

150  214 

1  066 

26.06 

South 

48  234 

62  805 

1  302 

10.90 

BRAZIL 

515  420 

576  430 

1  118 

100.00 

Source:  IBGE/LSPA,  November  1997.  Organization:  Embrapa-Cnpmf . 


700,000 


600,000   


500,000 


-D  400,000 


I 


300,000 


100,000 


557,799  561,475 


576,430 


27f,744  281,607 


200,000   


o 

■D 
O 


1970 


1975 


1980 


1985  1990 
Years 


1995 


1996 


1997 


□    Production  (thousand  bunches)  o  Harvested  area  (ha) 

Source:  IBGE  (several  years).  Organization:  Embrapa-Cnpmf 


Figure  1 .  Trends  in  banana  production  and  cultivated  area  in  Brazil,  from  1 970  to  1 997. 
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2.79%  per  year,  production  increased  only  2.24%year,  so  the  increase  in  production  was 
due  to  the  increase  in  cultivated  area,  rather  than  increasing  yield.  This  is  evident  in 
Figure  2  which  shows  that  the  banana  yield  in  Brazil  decreased  from  1970  to  1995, 
increasing  again  in  1996  and  1997.  Considering  the  whole  period  ( 1970-1997)  the  banana 
yield  decreased  from  1775  bunches/ha  in  1970  to  1118  bunches/ha  in  1997, 
corresponding  to  a  1.70%decrease  per  year. 

The  most  important  problems  with  the  banana  crop  and  particularly  its  yield  in 
Brazil  are: 

•  low  level  of  adoption  of  production  technology,  mainly  in  the  north  and  north-east 
regions; 

•  the  cultivated  varieties,  except  'Terra"  and  "]V!a9a",  are  susceptible  to  yellow 
Sigatoka, 

•  the  cultivated  varieties  are  susceptible  to  Fusarium  wilt,  the  main  constraint  to  the 
production  of  the  cultivar  Maga  and, 

•  the  recent  detection  of  black  Sigatoka  in  the  Amazon  region,  constituting  a  very 
dangerous  situation  for  the  Brazilian  banana  industry,  due  to  the  high  virulence  of  the 
pathogen  and  lack  of  resistance  in  commercial  banana  varieties. 

Data  presented  in  Table  5  show  a  comparison  between  the  total  costs  of  food  and  of 
bananas,  for  several  economic  levels  of  the  Brazilian  population,  according  to  IBGE's 
estimates.  The  data  indicate  that  costs  for  banana  correspond  to  0.87%of  total  food  costs 
in  Brazil.  It  is  also  shown  that  for  those  who  make  from  three  to  five  times  the  minimal 
salary/month  the  costs  for  banana  represent  1.22%  of  total  food  costs,  while  those  vAio 
occupy  higher  economic  levels  spend  less  on  bananas.  From  the  economic  point  of  view. 


Table  5.  Percentage  of  costs  for  banana  In  comparison  w 

Ith  total  food  costs  In  Brazil 

In  1996,  for  various  economic  levels  in  the  population. 

Salary/ month 

Brazil 

IVlean 

0.87 

Up  to  2  X  minimum 

0.99 

From  2  to  3  X  minimum 

1.21 

From  3  to  5  X  minimum 

1.22 

From  5  to  6  X  minimum 

0.91 

From  6  to  8  X  minimum 

0.91 

From  8to10xminimum 

1.05 

From  10  to  15  X  minimum 

0.89 

From  15  to  20  X  minimum 

0.81 

From  20  to  30  x  minimum 

0.82 

Over  30  x  minimum 

0.62 

No  information 

0.77 

Source:  IBGE,  1998.  Organization:  Embrapa-Cnpmf 
Note:  Minimal  salary  in  1996  =  R$112/year 
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this  situation  is  as  expected:  people  of  lower  economic  level  spend  more  money  buying 
more  essential  food  (like  beans,  rice  and  cassava  flour),  while  higher  income  people  buy 
a  more  diversified  kind  of  food. 

Table  6  shows  the  percentage  of  income  spent  on  bananas,  in  comparison  with  total 
food  costs,  for  the  population  of  several  state  capitals  in  Brazil.  It  appears  that,  in 
general,  the  situation  is  similar  to  that  of  the  country  as  a  whole.  Families  living  in 
regions  of  high  per  capita  income,  such  as  southern  and  south-eastern  Brazil,  where  the 
cities  of  Belo  Horizonte,  Curitiba,  Porto  Alegre,  Rio  de  Janeiro  and  Sao  Paulo  are 
situated,  spent  less  of  their  income  buying  bananas  than  families  living  in  regions  of 
lower  per  capita  income,  such  as  the  north  and  north-east,  where  the  cities  of  Belem, 
Fortaleza,  Recife  and  Salvador  are  located,  although  in  Salvador  the  percentage  of 
income  spent  on  bananas  in  comparison  with  the  total  spent  with  food  is  lower  than  in 
Rio  de  Janeiro.  Table  6  also  shows  that,  except  for  Belo  Horizonte  and  Salvador,  families 
with  higher  per  capita  income  spent  less  on  bananas.  For  Curitiba,  Porto  Alegre,  Recife 
and  Sao  Paulo,  the  part  of  the  population  which  spent  more  buying  bananas  is  that 
which  makes  from  two  to  three  times  the  minimal  salary/month.  On  the  other  hand,  for 
Rio  de  Janeiro  and  Salvador,  the  part  of  the  population  which  spent  more  buying 
bananas  is  that  which  makes  three  to  five  times  the  minimal  salary/ month.  In  Belem  and 
Fortaleza  the  part  of  the  population  which  makes  five  to  six  times  minimal  salary/month 
spent  more  money  buying  bananas.  Only  in  Belo  Horizonte  people  who  make  up  to  twice 
the  minimal  salary  spend  more  buying  bananas  than  the  others,  in  comparison  with  total 
food  costs. 


Table  6.  Percentage  of  costs  for  bananas  in  comparison  witli  total  food  costs  in  Brazil 
in  1996,  for  several  Brazilian  States  capitals. 

Capitals  of  States 


Minimal  Belem     Belo  Curitiba  Fortaleza  Porto     Recife     Rio  de  Salvador  Sao 


salary/ month 

Horizonte 

Alegre 

Janeiro 

Paulo 

Total 

1.18 

1.00 

0.86 

1.19 

0.82 

1.23 

1.06 

1.05 

0.63 

Up  to  2 

1.03 

1.66 

1.05 

1.39 

1.39 

1.25 

0.83 

0.66 

0.77 

From  2  to  3 

1.27 

1.10 

1.12 

1.72 

1.43 

1.72 

1.45 

0.68 

0.83 

From  3  to  5 

1.26 

1.40 

0.79 

1.46 

0.93 

1.44 

1.66 

1.26 

0.76 

From  5  to  6 

1.55 

0.68 

0.79 

1.76 

0.80 

1.22 

0.86 

1.22 

0.75 

From  6  to  8 

1.21 

0.73 

0.80 

1.28 

0.91 

1.15 

1.12 

1.01 

0.73 

From  8  to  10 

1.02 

1.13 

1.00 

0.94 

1.00 

1.54 

1.46 

1.18 

0.60 

From  10  to  15 

1.45 

0.96 

0.74 

1.16 

0.87 

1.45 

0.95 

1.42 

0.74 

From  15  to  20 

1.05 

1.07 

0.62 

1.16 

0.86 

0.98 

0.90 

0.83 

0.67 

From  20  to  30 

1.10 

0.87 

0.48 

0.72 

0.78 

1.25 

0.79 

1.54 

0.73 

Over  30 

0.96 

0.88 

0.48 

0.59 

0.54 

0.83 

0.79 

0.80 

0.46 

No  information 

1.65 

1.05 

0.63 

0.97 

0.63 

1.14 

1.11 

1.35 

0.28 

Source:  IBGE,  1998.  Organization:  Embrapa-Cnpmf 
Note:  Minimal  salary  in  1996  equalsto  R$112.00. 
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Figure  2.  Trendsin  Brazilian  banana  yieldsfrom  1970  to  1997. 


Economic  aspects  of  marketing 

This  section  will  deal  with  economic  aspects  of  banana  marketing  in  both  domestic  and 
international  markets.  Marketing  is  as  important  as  production,  since  the  grower's  profit 
depends  on  it.  Despite  this,  banana  marketing  in  Brazil  has  not  yet  received  sufficient 
attention,  especially  from  governmental  agencies.  The  much  larger  amount  of  credit 
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given  by  the  government  for  agricultural  production  in  comparison  with  that  for  marke- 
ting makes  this  point  clear. 

Domestic  market 

The  size  of  the  domestic  banana  market  and  the  high  price  of  this  fruit  in  Brazil  make 
the  domestic  market  a  very  good  alternative  for  banana  marketing.  As  stated  elsev^iiere, 
banana  is  the  most  consumed  fruit  in  Brazil.  Even  though  Brazil  has  ideal  conditions  to 
make  banana  a  cash  crop,  there  are  still  some  constraints  that  have  to  be  overcome. 
Some  of  them  are:  conditions  and  costs  of  transportation,  large  numbers  of 
intermediaries,  and  little  knowledge  of  the  market. 

Within  the  marketing  process,  transportation  is  considered  one  of  the  most 
important  steps.  The  Brazilian  production  of  banana  and  plantain  is  transported  in  an 
unsuitable  manner,  resulting  in  high  post -harvest  losses,  especially  during  marketing. 
Fruits  are  usually  transported  by  trucks.  Although  the  Brazilian  roads,  in  general,  are 
good,  in  rural  areas,  however,  roads  are  not  paved,  making  banana  transportation  from 
the  farm  very  difficult,  especially  during  the  rainy  season. 

In  the  north  and  north-east  regions  of  the  country  the  intermediary,  wfro  transports 
the  majority  of  the  banana  production,  does  it  incorrectly,  piling  bunches  or  hands  on 
the  top  of  a  truck,  without  any  protection. 

In  the  states  of  Sao  Paulo,  Rio  de  Janeiro,  EspMto  Santo,  Mnas  Gerais,  Goias,  Santa 
Catarina  and  Rio  Grande  do  Sul,  most  of  the  banana  production  is  transported  in  wooden 
boxes  of  18  kg  capacity.  Despite  this  improvement  in  banana  transportation  in  these 
states,  it  is  a  common  practice  to  put  too  many  hands  in  each  box,  usually  around  20  kg. 

Thus,  the  main  difference  in  the  marketing  process  in  the  banana  growing  areas  is 
the  method  of  transportation.  In  southern  and  south-eastern  Brazil  the  banana  fruits  are 
transported  as  hands  inside  wooden  boxes;  on  the  other  hand,  in  the  northern  and  north- 
eastern regions,  bunches  or  hands  are  transported  without  any  protection. 

Because  the  production  of  bananas  and  plantains  in  Brazil  is  directed  mainly  towards 
the  domestic  market,  we  believe  that  this  has  led  to  an  inappropriate  marketing 
structure,  since  the  competition  within  the  domestic  market  and  also  the  consumer's 
demand  in  terms  of  fruit  quality  are  below  international  standards. 

The  creation  of  the  CEASAs  (a  kind  of  supply  centre  to  control  food  marketing)  by 
the  Federal  Government  in  the  70's,  aimed  at  improving  the  food  marketing  structure  in 
Brazil  (SUDENE  1979)  and  reducing  the  number  of  intermediaries  in  the  marketing 
process,  was  not  able  to  eliminate  the  strong  presence  of  the  middleman  in  the  banana 
market.  This  is  due  to  the  fact  that  the  CEASAs  have  only  centralised  food  distribution, 
with  very  little  emphasis  on  making  possible  growers'  participation  in  the  marketing 
process.  In  some  cases,  the  CEASAhas  favoured  the  intermediary's  action. 

The  growers'  market,  localised  in  the  production  region,  was  another  alternative 
founded  by  the  state  government  to  increase  grower  participation  in  the  food  marketing 
process.  In  this  system  the  growers  themselves  bring  their  products  to  the  growers' 
market,  which  tries  to  get  the  best  price  for  them  at  either  regional,  state  or  national 
levels  (SUDENE  1979).  Despite  this  alternative  it  was  not  possible  to  eliminate  the 
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intermediary's  presence  in  the  marketing  process.  Other  important  agents  in  the 
marketing  process  are  the  co-operatives  and  growers'  associations,  mainly  those  located 
in  the  southern  region. 

Figure  3  shows  the  marketing  flow  of  banana  and  plantain  in  Brazil,  as  proposed  by 
Alves  (1992).  It  is  apparent  that  the  grower  sells  his  production  for  the  processing 
industry,  for  the  wholesaler  in  the  CEASA  or  for  the  intermediaries,  either  truck  drivers 
or  to  somebody  in  the  growers'  market.  The  intermediaries  sell  the  bananas  and 
plantains  to  the  wholesalers  in  the  CEASA  who  sells  them  to  retailers,  who  sells  them  to 
the  consumers  The  processing  industry,  besides  buying  directly  from  the  growers,  also 
buys  from  the  CEASA,  and  from  intermediaries,  both  truck  drivers  and  grower's 
marketing  agents. 

According  to  Amaro  (1984),  there  are  three  kinds  of  business  involved  in  the 
marketing  of  bananas  and  plantains  in  Brazil:  1)  unripe  fruit,  either  large  amounts  as 
bunches  or  hands  in  boxes;  2)  ripe  fruit,  either  bunches  or  hands;  and  3)  ripe  fruit  sold 
to  consumers  by  the  dozen  or  by  weight. 

That  author  also  mentions  that  among  the  several  kinds  of  professionals  involved  in 
domestic  marketing  of  bananas  and  plantains,  the  following  play  a  very  important  role: 
truck  drivers,  boat  skippers,  wholesalers  (including  co-operatives)  and  sellers  with 
controlled  atmosphere  (CA)  chambers.  Truck  drivers  and  boat  skippers  in  general  have 
direct  contact  with  the  growers,  buying  their  production  to  resell  it  later  since  they 
usually  do  not  have  facilities  for  post  harvest-treatment.  The  wholesalers  run  their 
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Source:  Alves,  1988. 


Figure  3.  Marketing  flow  of  bananas  and  plantains  in  Brazil. 
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businesses  either  in  the  market  place  or  on  their  own  premises.  Amaro  ( 1984)  also 
mentions  the  processing  industries,  stating  that  they  act  in  two  ways:  sometimes  going 
directly  to  the  growers,  sometimes  buying  from  supplier  agents. 

Regarding  marketing  at  the  consumer  level,  grocers  are  responsible  for  the  highest 
percentage  of  the  business  in  almost  all  markets,  including  big  cities  such  as  state 
capitals.  Other  selling  places  that  constitute  part  of  the  banana  marketing  chain  in 
Brazil,  showing  several  levels  of  participation  in  each  region  are:  grocery  stores  (large 
and  small),  sellers,  and  warehouses  (Amaro  1984).  The  wholesalers,  after  buying  unripe 
bananas  (bunches  or  boxes)  from  CEASAs  or  directly  from  suppliers  in  the  production 
area,  ripen  the  fruit  artificially  and  then  sell  it.  Building  a  ripening  chamber  has  proven 
to  be  a  good  investment,  as  fruit  which  ripens  in  climate  chambers  fetches  higher  prices. 
Because  of  this,  growers  and  co-operatives  have  started  to  build  ripening  chambers  in 
order  to  provide  better  quality  fruit  to  the  wholesaler. 

In  a  process  of  vertical  integration  grocers  have  been  building  facilities  where  they 
perform  the  post-harvest  ripening  treatment.  These  facilities  are  usually  set  up  in  their 
back  yard:  they  do  the  work  themselves,  thus  getting  part  of  the  wholesalers'  market. 
Studies  carried  out  in  the  state  of  Sao  Paulo  confirmed  that  90%  of  the  500  grocers  who 
sell  bananas  have  their  own  CA  facilities,  and  those  who  are  able  to  handle  large 
amounts  of  fruit  also  sell  it  to  warehouses  and  small  nearby  grocery  stores. 

Table  7  shows  the  most  important  kinds  of  professionals  engaged  in  the  banana 
marketing  process  in  the  production  areas  of  Petrolina,  the  forest  lands  of  Pernambuco, 
Juazeiro  and  southern  Bahia,  located  in  north-east  Brazil,  and  Janaiiba,  located  in  the 
northern  part  of  the  state  of  Mnas  Gerais.  Two  classes  of  grower  are  reported:  isolated 
growers  and  large-scale  producers.  The  main  difference  between  them  is  that  'large- 
scale  producers"  includes  growers  from  important  banana  growing  areas.  For  each 
grower  category  a  differentiation  is  made  according  to  the  level  of  technology  used  (low 
and  high  levels) .  The  main  aspect  to  be  noticed  is  that  access  to  marketing  agents,  such 
as  a  kind  of  grocery  store  specialising  in  fruit  and  vegetables,  named  "sacoloes"  (SAQ, 
supermarkets  (SIP)  and  chains  of  grocery  stores  and  big  retailers  (CS)  as  well,  is 
restricted  to  big  growers  who  use  high  technology  production.  Only  this  kind  of  grower 
has  access  to  "sacoloes"  (SAQ.  In  free  markets  (FM)  and  in  small  grocery  stores  (SW) 
banana  marketing  is  performed  mainly  by  small  and  medium-sized  growers  who  use  low 
technology  production . 

Data  in  Table  8  show  the  banana  cultivars  that  were  offered  for  marketing  through 
the  CEASA  system  in  Brazil  during  1995.  "Prata"  (Pome  type)  is  the  consumers' 
preference  mainly  in  north  and  north-east  Brazil,  where  the  cities  of  Belem,  Fortaleza, 
Campina  Grande,  Joao  Pessoa,  Recife,  Alagoas  and  Salvador  are  located.  In  southern  and 
south-eastern  Brazil  consumers  also  choose  "Nanica"  and  'Prata".  This  last  cultivar  has  a 
good  market  in  the  cities  of  Belo  Horizonte,  Mtoria  and  Rio  de  Janeiro  (South)  and 
Florianopolis  (Southeast).  On  the  other  hand,  the  plantain  'Terra"  only  has  a  significant 
market  in  the  CEASAs  of  Recife,  Salvador  and  especially  Mtoria. 

Another  important  aspect  of  the  banana  marketing  process  is  to  have  a  good 
knowledge  of  price  variation  over  time.  Given  this  information,  everybody  involved  in  the 
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Table  7.  Main  agentswho  have  significant  participation  in  banana  marketing  in  gro- 
wing areasof  nortli-east  Brazil  and  the  north  of  the  state  of  MinasGerais,  1996. 

Kind  of  growers^  Marketing  agents? 

Single  growers  WPA       WSP      TD        FM       SW      SAC      SUP  ^ 

Ijow  technology 

Medium  x  x  x  x  x 

Small  XX  XX 

IHigh  technology 

Medium  x  x  x  X 

Small  x  X 

Large-scale  producers 
(supply  area) 

Ijow  technology 

Large  x  x  x 

Medium  x  x  x  x 

Sfnall  XX  XX 

High  technology 

Large  x  x  x  x 

Medium  x  x 

Shiall  X  X 

Source:  Mascarenhas,  1997. 

^  Shiall:  banana  plantationssmaller  than  20  ha;  Medium:  banana  plantationsfrom  20  to  50  ha; 
Big:  plantations  larger  than  50  ha; 

^  WPA  -  wholesaler  at  production  area;  WSP- wholesaler  at  selling  places;  TD  -truck  driver; 
FM  -free  market;  9J\I  -small  warehouses,  barsand  other  small  retail  markets;  SAC-"sacol6es" ; 
SUP-  supermarkets;  CS-chalnsof  supermarkets  and  large  retailers. 


market  is  able  to  identify  better  opportunities  resulting  from  supply  of  and  demand  for 
bananas. 

This  part  of  the  work  is  a  seasonal  analysis  of  prices  of  the  most  popular  banana 
cultivars  in  Brazil:  Prata,  Nanica  and  Terra  (a  plantain).  It  covers  the  largest  state 
capitals  of  the  country:  Sao  Paulo,  Rio  de  Janeiro,  Salvador  and  Belo  Horizonte.  Note 
that  banana  price  changes  in  these  cities  cannot  be  compared  among  themselves 
because  the  periods  analysed  were  not  the  same,  except  for  Salvador  and  Belo  Horizonte. 
The  pattern  of  banana  prices  in  Sao  Paulo  (from  1985  to  1991)  is  even  less  comparable 
with  the  behaviour  in  the  other  cities  due  to  the  changes  that  occurred  in  the  Brazilian 
economy  starting  in  1990,  when  this  country  opened  up  its  economy.  The  price  variation 
of  the  banana  cultivar  Prata  in  the  above-mentioned  cities  is  discussed  next. 

Figure  4  shows  that,  for  Salvador,  the  highest  banana  prices  occur  from  May  to 
September,  due  to  a  low  supply  of  the  product,  that  is  supplied  mainly  by  growers  from 
the  region  south  of  Bahia  where,  during  that  time  of  the  year  (May  to  September),  a 
combination  of  high  rainfall  and  low  average  temperature  occurs.  For  the  city  of  Belo 
Horizonte,  the  highest  banana  prices  are  obtained  from  January  to  March,  decreasing 
from  June  to  September.  Below-average  prices  occur  from  October  to  December.  In  Rio 
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Table  8.  Banana  marketing  by  cultivar  in  15  CEASAs  during  1995. 


Cultivars  (%) 


aty 

Prata 

Nanica 

Terra 

Maga 

Others 

Total 

Belem^ 

94.3 

2.0 

0.0 

3.7 

0.0 

100.0 

Fortaleza^ 

100.0 

0.0 

0.0 

0.0 

0.0 

100.0 

Campina  Grande 

88.2 

10.7 

0.6 

0.4 

0.0 

100.0 

Joao  Pessoa 

95.9 

1.8 

0.7 

1.5 

0.0 

100.0 

Recife 

90.5 

0.0 

9.5 

0.0 

0.0 

100.0 

Alagoas 

95.7 

0.0 

4.3 

0.0 

0.0 

100.0 

Salvador 

74.5 

1.4 

24.1 

0.0 

0.0 

100.0 

Belo  Horizonte 

48.7 

47.1 

0.7 

3.3 

0.2 

100.0 

Vitoria 

62.5 

0.0 

37.5 

0.0 

0.0 

100.0 

Rio  de  Janeiro 

72.0 

27.9 

0.1 

0.0 

0.0 

100.0 

Sao  Paulo^ 

9.7 

90.0 

0.3 

0.0 

0.0 

100.0 

Curitiba 

1.2 

94.8 

0.4 

3.5 

0.0 

100.0 

Rorianopolis 

55.4 

43.8 

0.0 

0.8 

0.0 

100.0 

Porto  Alegre 

35.7 

60.3 

0.0 

4.0 

0.0 

100.0 

Brasilia 

37.0 

54.5 

16 

4.1 

0.8 

100.0 

TOTAL 

51.0 

44.3 

3.1 

1.4 

0.2 

100.0 

Source:  Mascarenhas,  1997. 

^  Data  from  the  state  of  Para  include  both  cultivars  Prata  and  Terra. 
^  Information  provided  only  about  the  variety  most  sold. 
2CEAGESP(S§o  Paulo  CEASA)  did  not  provide  data  for  the  cultivar  Maga. 


de  Janeiro,  the  behaviour  of  banana  prices  from  May  to  September  is  similar  to  that 
observed  for  Belo  Horizonte,  when  prices  are  higher  than  the  annual  average.  At  other 
times  the  banana  price  remains  below  the  average.  Regarding  Sao  Paulo,  the  behaviour 
of  banana  prices  shows  a  more  stable  pattern,  with  small  variations  from  the  average. 

Prices  for  the  cultivar  Nanica,  for  the  cities  of  Belo  Horizonte,  Rio  de  Janeiro  and  Sao 
Paulo  are  shown  in  Figure  5.  Note  that  from  July  to  October  banana  prices  in  all  three 
cities  are  above  average.  From  November  to  March  the  situation  is  the  opposite,  with 
below-average  prices. 

Because  of  the  large  quantity  of  plantains  grown  in  Salvador,  a  seasonal  analysis  was 
caiTied  out  of  plantain  prices  in  that  city  (Figure  6).  Data  show  a  well-defined  pattern: 
below-average  prices  from  January  to  June,  while  in  the  second  half  of  the  year  prices 
remain  above  average. 

According  to  Souza  et  al.  ( 1995),  banana  prices  in  southern  and  south-eastern  Brazil 
are  determined  by  the  state  of  Sao  Paulo.  These  authors  also  suggest  that  Sao  Paulo  acts 
as  a  price  controller  for  bananas  because  it  is  the  primary  banana  consumer  in  Brazil 
and  the  largest  exporting  state  in  the  country,  besides  being  one  of  the  biggest  banana 
producing  states.  According  to  the  same  authors,  the  behaviour  of  the  monthly  average 
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Figure  4.  &asonal  analysis  of  banana  prices  for  the  cultivar  Praia  in  tine  CEASAs  of  Salvador, 
Belo  Horizonte,  f^o  de  Janeiro  and  Sao  Paulo. 


banana  prices  at  grower  level  in  the  state  of  Santa  Catarina  over  the  past  ten  years 
(1985-1994)  for  the  cultivars  Nanica  and  Nanicao  showed  the  following  pattern: 
"harvesting  occurs  during  the  summer  months.  Prices  begin  to  fall  in  November,  remain 
low  during  summer,  increasing  again  from  April.  An  exception  to  that  situation  is  the 
price  of  the  banana  Prata,  which  fetches  higher  prices  than  normal  during  January, 
February  and  March  in  spite  of  fairly  good  supply".  The  explanation  for  this  is  the 
increased  number  of  tourists  and  their  preference  for  the  'Prata"  as  fresh  fruit  (Souza  et 
al.  1995). 

International  market 

Brazil  exports  bananas  mainly  to  Argentina  and  Uruguay  The  bananas  are  exported  as 
bunches  to  Uruguay  and  as  hands  to  Argentina.  Recently  the  Brazilian  Government 
prohibited  banana  export  as  bunches.  As  already  mentioned,  the  states  of  Sao  Paulo  and 
Santa  Catarina  are  the  most  important  banana  exporting  states  in  Brazil,  and  they 
compete  for  the  international  market  (especially  Argentina  and  Uruguay).  Although 
being  the  Brazilian  states  that  export  most  bananas,  the  largest  proportion  of  the  banana 
production  of  Sao  Paulo  and  Santa  Catarina  is  sold  in  the  domestic  market.  Studies  by 
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Figure  5.  Seasonal  analysis  of  prices  for  cultivar  Nanica  in  the  CEAS^s  of  Belo  Horizonte,  Rio 
de  Janeiro  and  Sao  Paulo. 
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Figure  6.  Seasonal  analysis  of  plantain  prices  in  the  CEAS/\sof  Salvador. 


Copytighled  material 


Amerique  Latine  -  Caraibes/  Latin  America  -  Caribbean  :  C.  Oliveira  de  Almeida  et  al.  57 


Arruda  et  al.  ( 1993)  suggest  that  more  than  90%  of  the  banana  production  of  the  state  of 
Santa  Catarina  is  sold  inside  Brazil. 

In  1994  the  bananas  harvested  in  Santa  Catarina  were  sold  mainly  in  the  three  states 
of  southern  Brazil:  Rio  Grande  do  Sul  (30.2%);  Santa  Catarina  (25.5%);  and  Parana 
(23.8%).  The  rest  of  the  banana  production  went  to  other  Brazilian  states  (9.9^,  the 
processing  industry  (9.2^,  and  the  external  market  (only  1.4%). 

Ecuador  is  the  banana-producing  country  that  competes  directly  with  Brazil  for  the 
South  American  banana  market.  Ecuador's  exports  to  South  Cone  Countries  have  been 
increasing  while  Brazilian  participation  has  been  decreasing.  A  possible  explanation  for 
this  is  the  better  fruit  quality  and  lower  production  costs  of  the  Ecuadorian  banana 
industry  in  comparison  with  Brazil's.  The  Andes  Agreement,  that  precludes  marketing 
taxes  among  participating  countries  (Argentina,  Uruguay  and  Ecuador)  is  another 
component  that  favours  Ecuadorian  competitiveness. 

Studies  by  Souza  et  al.  ( 1995  p.  53)  suggest  that  "the  advantages  provided  by 
Ecuador,  such  as  stability  and  price  competitiveness,  continuity  of  supply,  good  fruit 
quality,  transportation  in  boats  under  controlled  conditions,  among  others,  are  little  by 
little  getting  the  better  of  the  Brazilian  product  that  does  not  meet  most  of  the  above- 
mentioned  aspects".  These  authors  also  point  out  that  Ecuadorian  environmental 
conditions,  as  well  as  those  of  \&nezuela,  Colombia  and  the  central  America  countries, 
that  compete  directly  with  Brazil  for  the  international  banana  market,  are  favourable  to 
banana  production,  enabling  all-year -round  harvest,  which  is  very  important  to  the 
international  market  which  requires  a  continuous  supply.  Those  countries  are  located 
above  the  equator  and  have  a  hot  climate  that  is  highly  favourable  to  banana  production. 

Also  according  to  Souza  et  al.  (1995),  starting  from  1993  the  European  Community 
established  banana  import  quotas  from  Latin  American  countries.  As  a  consequence, 
part  of  the  banana  supply  from  Ecuador  and  Costa  Rica  that  used  to  be  sent  to  Europe  is 
sent  to  Argentina  and  Uruguay  (which  traditionally  imported  Brazilian  bananas).  This 
European  Community  policy  had  the  objective  of  increasing  participation  of  ex-colonies 
(Africa,  Asia  and  Caribbean  area)  in  the  European  banana  market. 


Final  remarks 

The  objective  of  this  work  was  to  carry  out  a  diagnosis  of  the  banana  industry  in  Brazil, 
with  emphases  on  economic  aspects  of  production  and  marketing. 

The  available  information  showed  that,  despite  being  the  second  largest  banana 
producer  in  the  world,  Brazil's  contribution  to  the  international  banana  market  is  very 
low — less  than  1%  Four  factors  have  been  identified  as  the  main  problems  for  expansion 
of  Brazilian  banana  exports;  they  are:  1)  the  size  of  the  domestic  market;  2)  low  fruit 
quahty;  3)  high  production  costs;  iv)  very  attractive  banana  fruit  prices  on  the  domestic 
market. 

The  work  shows  that  bananas  are  grown  all  over  Brazil.  It  also  shows  that  they  are 
the  most  consumed  fruit  in  the  country.  point  out  that  banana  production  and 
marketing  in  Brazil  follows  several  levels  of  production  technology  organisation 
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according  to  the  geographic  region  of  the  country.  In  general,  the  banana  production  and 
marketing  structures  of  the  southern  and  south-eastern  regions  use  more  production 
technology  and  are  more  organised  than  those  of  northern  and  north-eastern  Brazil. 

It  was  also  observed  that  'Prata"  is  the  highest-selling  cultivar,  and  the  most 
preferred  by  the  Brazilians  (especially  in  north-eastern  Brazil),  and  that  there  is  a  very 
high  post-harvest  loss. 

Lastly  one  should  note  that  Brazilian  estimates  of  banana  production  and  yield  are 
given  as  bunches  and  bunches  per  hectare  respectively,  while  they  should  be  provided  as 
metric  tons  and  metric  tons  per  hectare,  because  bunch  weight  may  vary.  Another  aspect 
to  be  kept  in  mind  is  that  the  data  for  banana  production  and  yield  in  Brazil  include  both 
banana  and  plantain. 

Acknowledgement 

Thanks  are  due  to  INIBAP  for  kindly  accepting  this  paper. 

References 

Alves  E.  J.  1985.  La  industria  bananeira  en  el  Brasil.  Augura  (Colombia)  11(2):  47-54. 

Alves  E.  J.  1988.  Colheita,  classificafao,  embalagem  e  comercializagao  de  banana  e  "platano". 

Revista  Brasileira  de  Fruticultura  10(  1):  33-52. 
Alves  E.  J.  1992.  Situacion  del  cultivo  de  platano  en  Brasil.  Pp.  1-96  in  El  Platano  (Musa  AAB, 

ABB)  en  America  Latina.  UPEB,  Panama. 
Amaro  A  A  1984.  Aspectos  economicos  e  comerciais  da  bananicultura.  Pp.  1945  in  Simposio  Bra- 

sileiro  sobre  Bananicultura.  Jaboticabal,  SP,  Brazil. 
Arruda  S.,  LH.  Perez,  &  A  de  A  Bessa  Junior.  1993.  A  bananicultura  no  We  do  Ribeira:  Caracte- 

rizafao  dos  sistemas  de  produ9ao.  Agricultura  em  Sao  Paulo  (Brazil)  40(  1) :  1-17. 
FAQ  Disponivel:  site.  FAO.  URL:  http:/apps.fao.org.  Consultado  em  18  abr.  1998. 
IBGE.  Disponivel:  site.  IBGE.  URL:  http:/www.ibge.gov.br.  Consultado  em  18  abr.  1998. 
Nfescarenhas  G.  1997.  Analise  do  mercado  brasileiro  de  banana.  Prefos  Agricolas  ( 134) :  4-12. 
Souza  A  T.,  A  da  N.  Peixoto  &D.  'W&achholz.  1995.  Banana:  Estudo  de  economia  e  mercado  de 

produtos  agricolas  2.  Florianopolis:  Institute  de  Planejamento  e  Economia  Agricola  de  Santa 

Catarina. 

Souza  J.  Da  S.  &P.  Torres  Filho.  1997.  Aspectos  Socioeconomicos  in  ACultura  da  Banana:  Aspec- 
tos Tecnicos,  Socioeconomicos  e  Agroindustriais.  (Qrganizador  E.J.  Alves,  Embrapa-CNPMF). 
Mnisterio  da  Agricultura  e  Abastecimento. 

SUDE^E.  1979.  Problematica  da  comercializa§ao  no  Brasil.  Recife.  SUDENE.  Serie  Estudo  do  Nor- 
deste. 


Copytighled  material 


Amerique  Latine  -  Caraibes/  Latin  America  -  Caribbean  :  L  Tazan  and  G.  T.  de  Ctoto  59 


Banana  and  plantain 
production  in  Ecuador - 
Export  and  domestic  trade 


Luis  Tazan  and  Gladys  Tazan  de  Goto 


Resume  -  La  production  de  bananes  et  de  bananes  plantain  en  Equateur  : 
Exportation  et  marchie  interne 

En  Equateur,  le  marche  interne  de  la  banane  est  une  activite  tranquille,  I'approviaonne- 
ment  en  fruits  etant  assure  par  les  excedents  d'exportation  dont  les  volumes  sont  nette- 
ment  superieurs  a  la  consommation  nationals.  Pour  cette  raison,  on  peut  consommer 
toute  I'annee  une  banane  bon  marche  de  bonne  qualite. 

Bien  que  la  production  de  bananes  plantain  soit  moinssophistiquee  que  celle  de  bananes, 
elle  est  favorisee  par  de  bonnes  conditions  climatiques.  La  cercoporiose  noire  est  en  gene- 
ral peu  virulente,  ce  qui  ne  rend  pas  necessaire  I'application  de  traitements  chimiques. 
L  off  re  de  bananes  plantain  est  permanente  et  lesprix  sont  bas. 

Abstract 

The  banana  trade  for  the  domestic  consumption  in  Ecuador  is  a  fluent  and  calm  devel- 
oping activity,  as  the  supply  of  the  fruit  is  secured  by  the  surplus  of  the  export,  which  is 
permanent  and  its  volumes  exceed  the  domestic  consumption.  Because  of  this,  good 
quality  bananas  at  good  prices  are  available  all  year  around. 

The  plantain  production,  although  not  so  sophisticated  as  of  the  banana,  is  favoured  by 
climatic  conditions.  Black  Sgatoka  disease  is  not  virulent,  and  the  application  of  chemical 
treatments  is  not  needed.  The  plantain  availability  ispermanent  and  pricesare  low. 

The  country 

The  Republic  of  Ecuador  is  a  South  American  country  situated  on  the  pacific  coast,  at 
the  equatorial  line  that  gives  its  name.  Although  its  geographical  position  is  tropical,  the 
coastal  region  has  a  particular  climatic  condition  due  to  the  influence  of  the  cold 
Humboldt  Current  that  refreshes  the  climate  from  June  through  November.  It  also 
produces  intense  cloudiness  and  low  evapotranspiration,  which  partially  counteract  the 
effects  of  the  extended  drought,  since  the  rainy  season  lasts  from  January  to  j^ril  in  the 
northern  coast,  and  up  to  May  in  the  Andes. 


PNB,  Guayaquil,  Ecuador. 

Copytighled  material 


60 


Les  productions  bananieres/  Bananas  and  food  security  -Session  1 


Banana  production 

The  banana  production  in  Ecuador  is  carried  out  in  very  diverse  conditions  regarding  the 
size  of  plantations,  technological  conditions  of  production,  and  yields.  Tables  1  and  2 
show  the  main  figures  of  the  structure  of  banana  production.  One  of  the  most  particular 
aspects  is  the  "democratic"  character  of  production,  as  the  large  exportable  volume  is 
divided  among  more  than  4000  producers  and  thus  the  benefits  generated  have  great 
distribution.  This  situation  contrasts  with  the  existing  one  in  Central  America  and 
Colombia,  where  the  exportable  production  is  divided  among  transnational  companies 
and  a  small  number  of  large  producers. 

In  Ecuador,  plantations  are  of  three  types  based  on  the  following  considerations: 

•  High  technology  level:  plantations  with  complete  operating  infrastructure,  that 
includes  the  optimal  irrigation  and  drainage  systems  and  structures,  cableways  for 
internal  transportation  of  the  fruit  and  packing  plants,  properly  designed  and  with  all 
necessary  additives. 

•  Medium  technology  level:  plantations  that  possess  only  some  of  the  above-mention- 
ed infrastructure. 

•  Low  technology  level:  plantations  that  perform  furrow  irrigation,  do  not  have  cable- 
ways,  have  partially  efficient  drainage  system,  and  small  packing  plants  with  limited 
installations  for  fruit  processing. 

Problemsand  anticipated  evolution 

In  1998,  the  banana  production  in  Ecuador  suffered  the  natural  impact  of  "El  Nino" 
phenomenon,  which  have  caused  the  destruction  of  nearly  4000  ha  of  plantations  and  a 


Table  1. 

Size  distribution  of  banana  plantations  1997. 

Size  (ha) 

No.  of  producers 

Total  (ha) 

1-10 

2  272 

15  600 

11-30 

1  538 

29  500 

>30 

1  034 

82  900 

Ssurce:  Programa  Nacional  del  Banano. 

Table  2. 

Area  under  banana  production  and  export  figures(1990-1997). 

Years 

Area  (ha) 

Tons  exported 

Value  (,000  $US) 

1990 

87  187 

2  1 88  498 

476  938 

1991 

99  118 

2  654  336 

719  630 

1992 

1 34  504 

2  511  131 

683  376 

1993 

1 1 9  425 

2  632  756 

567  580 

1994 

124  414 

3  307  624 

708  369 

1995 

1  25  604 

3  736  533 

856  633 

1996 

1 27  1 43 

3  842  442 

973  016 

1997 

1  28  000 

4  300  000 

1  300  000 

Source:  Programa  Nacional  del  Banano. 
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decrease  in  production  due  to  partial  soil  saturation  and  deterioration  of  the  intrinsic 
fruit  quality  in  more  than  25,000  ha.  The  consequence  of  this  impact  is  the  decrease  in 
the  export  volumes  that  became  evident  from  IVby  on  and  it  is  expected  to  continue  up  to 
the  end  of  the  year,  forecasting  that  a  reactivation  to  normal  levels  would  take  place 
during  next  year. 

Table  3  shows  export  figures  for  the  period  January-Nfey  1997-1998,  and  allows  to 
assess  the  extent  of  the  effect  over  the  export  volumes. 


Table  3.  Banana  export  volumes  from  January  to  May  during  1997  and  1998  (in 
metric  tons). 


Months 

1997 

1998 

Evolution  (%) 

January 

378  1 68 

361  140 

-3.5 

February 

341  100 

346  005 

+1.0 

March 

422  982 

374  363 

-11.0 

April 

440  069 

352  216 

-20.0 

IVlay 

401  494 

284  902 

-29.0 

Banana  marketing 

Export 

The  export  system  is  based  on  quotas,  fixed  beforehand,  and  on  the  "official  price" 
established  by  the  government  which  varies  between  the  denominated  "high  season" 
(January-May)  and  'low  season"  (June-December).  During  1998,  the  net  prices  of  the 
fruit  were  S4.25  and  $3.35  for  a  20  kg  box  respectively.  The  export  companies  cover  the 
costs  of  boxes  and  packing  materials,  plastics  and  chemical  products. 

Profitability 

The  profitability  is  variable  since  some  plantations  yield  3000  box/ha/year  and  others 
hardly  exceed  1500  box/ha/year.  The  financial  and  operational  costs  are  higher  in  the 
first  case.  Small  plantations  are  generally  old  (more  than  20  years  of  existence)  and, 
even  if  they  have  low  productivity,  the  owners  do  not  have  to  cover  anymore  the  costs  of 
the  establishment  of  the  plantation.  Furthermore,  their  operational  costs  (crop 
management)  per  hectare  and  per  year  are  low.  The  total  cost  for  a  producer  to  put  a  box 
of  fruit  at  the  dock  varies  as  follows: 

$US 

Harvest  0.12-0.15 
Packing  0.12-0.15 
Transport  0.15-0.30 
Total  0.39  -  0.60 

Domestic  market 

The  domestic  consumption  is  exclusively  based  on  export  surplus.  The  fruit  supply  for 
this  purpose  is  performed  on  the  packing  plants  during  "cutting  days"  for  export,  as  well 
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as  in  docks,  taking  advantage  of  the  "rejected  fruit".  In  both  cases,  the  fruit  is 
transported  in  plastic  bags  or  carton  boxes  used  for  export  to  the  ripening  rooms  for 
their  processing. 

With  few  exceptions,  the  ripening  rooms  belong  to  private  companies,  not  to  the 
producers;  they  have  variable  sizes  and  process  from  15,000  to  100,000  kg  weekly.  The 
majority  of  these  installations  are  small;  they  are  located  in  different  places  along  the 
coastline  and  specifically  in  Guayaquil  and  Quito  (more  than  four  million  of  inhabitants 
in  each  city) . 

The  ripening  rooms  generally  have  a  simple  structure  and  operational  system.  The 
ripening  initiator  mostly  used  is  carbide,  which  is  applied  in  two  ways: 

•  In  closed  rooms  with  variable  capacity  between  200  and  600  boxes. 

•  In  big  polyethylene  bags  with  about  120  boxes  within. 
The  process  is  as  follows: 

•  ^plication  of  carbide  in  concentrations  between  0.2  and  0.5  grams  per  kilogram  of 
fruit,  during  24  hours. 

•  \fentilation  and  refrigeration  of  the  fruit  in  the  adjacent  room  for  34  days. 

Importance  of  domestic  consumption 

The  fruit  sale  to  consumers  is  carried  out  through  retailers  or  supermarkets  that  buy  the 
ripe  fruit  at  ripening  rooms.  Some  supermarkets  have  their  own  room.  The  consumer 
buys  the  fruit  in  different  markets,  stores  or,  more  frequently,  on  the  "selling  carts"  that 
run  over  the  streets  of  popular  suburbs. 

There  are  no  accurate  statistics,  but  the  estimates  establish  an  annual  domestic 
consumption  volume  around  100,000  tons,  which  represents  a  low  percentage  (1.5%) 
from  the  export  surplus.  The  annual  increase  of  the  domestic  consumption  is  estimated 
at  10% 

Economic  parameters 

With  some  variability  due  to  diverse  operational  conditions,  the  basic  economic 
parameters  of  the  different  phases  of  domestic  banana  marketing  are  the  following: 


Profitability 

For  the  banana  producer,  the  sale  of  the  rejected  fruit  represents  a  very  small  profit. 
Generally,  a  major  benefit  is  obtained  by  reducing  the  rejects. 

The  fruit  ripening  is  economically  important  only  for  the  owners  of  relatively  large 
ripening  rooms  that  process  more  than  4000  boxes  per  week. 


1.  Ripening 

•  Fruit  cost 

•  Operation  (transport  and  processing) 

•  Sale  price 


$US 


0.8  per  20  kg  box 
0.2  per  20  kg  box 
1.3  per  20  kg  box 


2.  Sale 

•  Supermarket 

•  Popular  market 


0.22  per  kg 
0.18  per  kg 
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For  the  retailers,  the  business  brings  low  profit  but  it  has  some  social  importance  due 
to  the  great  number  of  persons  involved. 

Production  and  marketing  of  plantain 

Economic  importance 

Plantain,  together  with  rice  and  cassava,  constitute  the  staple  foods  for  the  littoral 
population,  especially  in  rural  areas.  Due  to  this  fundamental  reason,  the  production 
areas  are  spread  throughout  the  coastal  region,  and  concentrate  in  the  most  humid 
zones,  where  there  is  a  great  demand  of  plantain  for  the  preparation  of  different  dishes. 
Tables  4,  5,  and  6  show  the  importance  of  plantain  production  in  Ecuador. 


Table  4.  Position  of  plantain  within  first  ten  staple  commodities. 

Crop 

Hectares 

% 

Coffee 

396  770 

15.20 

Rice 

356  210 

13.14 

Cacao 

330  250 

12.65 

Hard  maize 

329  270 

12.61 

Banana 

1 68  500 

7.80 

Soft  maize 

1 58  250 

6.83 

Plantain 

88  550 

3.39 

Soya 

81  400 

3.12 

African  palm 

65  380 

2.50 

Barley 

63  540 

2.43 

Others 

19.82 

Source:  Report  1993  of  the  Instituto  Nacional  de  ^adisticasy  Censos{\NEC). 

Table  5.  Exportable  plantain  production  1986-1994. 

Year 

Tons 

$POB 

1986 

34  726 

5  623  800 

1987 

31  429 

5  277  850 

1988 

35  905 

5  541  940 

1989 

34  998 

5  475  1 60 

1990 

39  406 

6  118  990 

1991 

44  160 

6  895  529 

1992 

46  390 

7  1 60  384 

1993 

33  725 

5  227  375 

1994 

32  827 

5  427  938 

1995 

33  750 

7  341  140 

1996 

41  021 

8  352  682 

Source:  Departamento  de  Comercializaa'on  del  Programa  Nacional  del  Banano. 
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Table  6.  Plantain  productivity  during  the  period  1989-1993. 

Area 

Area  planted  (ha) 

Yields  (tons/ ha) 

National  production  (tons) 

1989 

83  850 

10.9 

913  965 

1990 

90  000 

10.8 

972  000 

1991 

92  190 

9.0 

829  710 

1992 

95  970 

9.2 

881  924 

1993 

88  550 

8.6 

761  530 

Source:  Instituto  Nacional  de  ^adistica y  Censos{\NEC)  (Report  1993). 


The  plantain  production  is  generally  "extensive",  i.e.  with  very  limited  technology 
regarding  cultural  practices;  weeding  and  desuckering  (three  or  four  times  per  year);  no 
irrigation,  nor  fertilisation;  very  bad  sanitary  conditions  of  the  rhizomes  and  roots  due  to 
the  attacks  by  the  weevil  borer  Cosmopolites  sordidus  and  nematodes. 

As  a  natural  consequence  of  these  cultivation  conditions,  the  productivity  is  low,  and 
is  also  influenced  by  the  low  planting  density  (700-1000  plants/ha) .  An  important  part  of 
plantains  grows  in  association  with  cacao. 

Finally,  the  plantain  plantations  have  a  limited  duration,  which  generally  does  not 
exceed  four  years.  At  the  end  of  this  period  plantains  are  substituted  by  other  crops  or 
partially  renewed. 

Nearly  1000  ha  under  plantains  represent  the  exception  to  the  conditions  described 
above.  These  plantations  were  established  in  1995  using  high  technical  level  criteria 
with  regard  to  planting  densities,  fertilisation,  irrigation  (sprinkling  or  localised  drip 
irrigation)  during  the  dry  season.  The  majority  of  these  plantations  are  in  association 
with  highly  yielding  clones  of  cacao  (2-3  tons/ha/year  of  dry  cacao).  Some  of  these 
plantations  are  situated  near  Guayaquil,  in  dry  forest  climatic  zone,  where  artificial 
irrigation  is  applied.  Because  of  the  mentioned  climatic  condition,  the  sector  is 
distinguished  by  the  absence  of  Mycosphaerella  fijiensis  (black  Sigatoka),  which 
contributes  to  the  good  quahty  of  the  production. 

Almost  the  total  plantain  production  is  represented  by  the  varieties  denominated 
'Dominico"  (French  Plantain)  and,  to  a  minor  extent,  "Barraganete"  (Horn  Plantain). 
The  plantations  are  dispersed  throughout  the  littoral  region,  and  they  are  generally 
smaller  than  five  hectares. 

The  exception  to  this  condition  is  the  El  Carmen-Santo  Domingo  sector  in  the  north- 
east of  the  Httoral  region,  with  4000  ha  of  "Dominico"  and  8000  ha  of  "Barraganete".  In 
this  region,  the  production  of  'Dominico"  is  dedicated  to  the  internal  consumption 
within  the  sector  and  the  north  of  the  interandean  region.  The  production  of 
"Barraganete"  covers  more  than  95%  of  exported  plantains  (to  USA  and  south  of 
Colombia)  and  constitutes  an  important  factor  for  the  economy  of  the  El  Carmen 
population,  a  production  and  processing  centre  of  export  plantains. 

About  40,000  boxes  of  22.5  kg  are  processed  weekly  for  export  to  USA  and 
40,000  bunches  are  transported  to  the  south  of  Colombia  by  trucks,  with  a  capacity 
varying  from  20  to  40  tons. 
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El  Carmen  sector 

Situated  in  the  north  of  the  httoral  near  the  Andes,  El  Carmen  is  the  most  important 
plantain  production  zone  in  the  country.  This  sector  supplies  99%  of  the  fruit  for  the 
export  to  USA  and  to  the  south  of  Colombia,  as  well  as  for  the  local  consumption  in  the 
north  of  the  interandean  region  (two  million  of  inhabitants,  including  the  capital  of  the 
country,  Quito).  It  counts  with  about  12,000  ha,  from  which  8000  are  planted  with  Horn 
Plantain  (export)  and  4000  with  French  Plantain  (domestic  consumption). 

El  Carmen  is  located  en  humid  forest  region  with  an  average  annual  rainfall  of 
2800  mm,  90%  of  which  corresponds  to  the  period  January-June.  During  the  rest  of  the 
year,  although  the  precipitation  is  low,  the  evapotranspiration  values  are  also  low  due  to 
low  temperatures,  thermal  range,  which  varies  from  18  to  24°C,  and  average  solar 
brightness  of  35  hours  per  month  because  of  the  cold  JJumboldt  Current.  The  topography 
is  wavy,  and  the  absence  of  rivers  with  constant  volume  impedes  the  implementation  of 
artificial  irrigation  during  the  dry  season.  Due  to  these  factors,  there  is  a  reduction  in 
productivity  during  the  last  trimester  of  the  year,  in  spite  of  the  above-mentioned 
decrease  of  evapotranspiration. 

Crop  management 

Generally,  the  crop  management  is  basic;  in  90%of  plantations,  it  is  reduced  to  cleaning 
(weeding  and  desuckering)  each  four  months;  fertilisers  are  not  applied;  there  is  not 
pest  control  (nematodes,  C.  sordidus)  and  the  plants  are  highly  infested  with  these 
parasites.  Plantations  are  very  old  with  low  density  and  plants  are  often  susceptible  to 
toppling  (due  to  nematodes  and  root  rot). 

The  low  productivity  does  not  allow  the  application  of  chemical  treatments  for 
control  of  black  Sigatoka.  However,  some  farmers  apply  "sanitary  deleafing",  which 
consists  in  periodical  elimination  (weekly  during  the  rainy  season)  of  necrotic  leaves  in 
order  to  maintain  low  levels  of  inoculum  pressure  and  reduce  the  virulence  of  the 
disease.  In  normal  rainy  conditions,  this  procedure  prevents  the  severe  damage  by  the 
disease  and  allows  the  development  of  normal  production  conditions,  especially  for  the 
fruits  to  be  exported  to  the  United  States  (Table  5). 

In  1998,  due  to  the  presence  of  "El  Nino"  phenomenon  on  the  coast  of  Ecuador,  the 
disease  has  reached  an  extraordinary  virulence.  Due  to  the  absence  of  chemical 
treatments,  the  quantity  of  the  fruit  suitable  for  export  to  the  American  market  has 
decreased  and  the  local  markets  have  been  saturated. 

Productivity 

The  limited  cultural  practices  mentioned  above  produce  low  yields,  and  through  the 
estimations  carried  out  by  the  Program  a  Nacional  del  Ban  an  o  y  Platan  o  (National 
Banana  and  Plantain  Programme)  it  was  possible  to  obtain  the  following  figures: 

Average  production/ha/year 

Bunches:  750 
Boxes  (22.5  kg):  250 
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Although  the  yields  per  unit  are  low,  the  great  extent  of  plantain  production  area 
allows  to  harvest  an  average  of  150,000  bunches  weekly. 

Marketing 

The  plantain  production  of  El  Carmen  is  mainly  exported  to  USA  (40,000  boxes  of  22.5  kg 
and  Colombia  (40,000  bunches) . 

The  production  not  suitable  for  USA  is  processed  for  the  domestic  market  in  boxes  of 
100  fruits  (8000  boxes)  or  sold  in  bunches  (green  plantain:  30,000  bunches,  ripe 
plantain:  4000). 

Conclusions 

The  banana  trade  for  the  domestic  consumption  in  Ecuador  is  a  fluent  and  calm 
developing  activity,  as  the  supply  of  the  fruit  is  secured  by  the  surplus  of  the  export, 
which  is  permanent  and  its  volumes  exceed  the  domestic  consumption.  Because  of  this, 
good  quality  bananas  at  good  prices  are  available  all  year  around. 

The  plantain  production,  although  not  so  sophisticated  as  of  the  banana,  is  favoured 
by  climatic  conditions,  with  absence  of  hurricanes  or  long  periods  of  drought,  and  it  is 
constant  during  all  the  year.  Black  Sigatoka  disease  is  not  virulent,  and  the  application  of 
chemical  treatments  is  not  needed.  Equally,  the  plantain  availability  is  permanent  and 
prices  are  low. 
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Caracterisation  de  la  production 
et  de  la  commercialisation 
des  Musa  au  Venezuela 


Jose  Surga,  A.  Bolivar  and  LV.  Trujillo 


Abstract  -  Characterisation  of  Musa  production  and  commercialisation  in 
Venezuela 

This  experience  was  performed  in  order  to  ciiaracterise  tlie  production  and  commer- 
cialisation of  bananas  and  plantains  in  Venezuela.  It  was  done  in  ttie  most  representative 
States  of  the  country.  The  methodological  strategy  was  based  on  the  descriptive  analysis 
of  the  agricultural  exploitation  systems  of  bananas  and  plantains  (according  to  Ghersi 
1994).  Data  were  obtained  through  three  main  sources  of  information:  producers, 
technicians  and  grower  associations.  Surveys  and  interviews  were  performed.  In  each 
selected  state,  most  important  limitations  were  identified.  These  are:  the  disappearance 
of  middle  and  small  banana  producers  due  to  lack  of  money  to  control  black  Sgatoka, 
difficulty  in  fruit  post  harvesting  (with  losses  up  to  40%),  plenty  of  middlemen  In  the 
commercialisation  of  fruits,  lack  of  technical  support,  weak  level  of  tradition  in  fruit 
exportation  (bananas  and  plantains)  and  bad  agricultural  roads.  Growers  with  the  higher 
technical  levels  and  productivity  are  located  in  Aragua  State  (bananas)  and  South  to  the 
Maracaibo  Lake  (plantain).  Official  data,  in  general,  were  not  reliable,  and  it  is 
recommended  to  perform  more  detailed  studies  on  the  diagnosis  of  technical  demand  in 
all  the  zones,  with  the  effective  participation  of  producers,  technicians  and  grower 
associations. 

Resume 

Cette  experience  a  pour  objectif  de  caracterlser  la  production  et  la  commercialisation  des 
Musa  au  Venezuela.  Elle  esf  basee  sur  les  etats  les  plus  representatifs  du  pays.  La  metho- 
dologle  s'appuie  sur  I'analyse  descriptive  des  systemes  d'exploitation  agricole  bananiers 
(d'apres  Ghersi  1994) ;  la  collecte  des  donnees  est  basee  sur  trois  sources  principales 
d'information  :  les  agriculteurs,  les  techniciens  et  les  associations  de  producteurs  et  s'est 
realisee  au  t ravers  d'enquetes  et  d'entretiens.  Pour  chaque  etat  choisi,  on  a  identifie  les 
principaux  problemesa  savoir  :  le  manque  de  ressourcespour  lutter  centre  la  cercosporio- 
se  noire  qui  entraine  la  disparition  des  pet  its  et  moyens  producteurs,  la  difficulte  de  la 
gestion  des  fruits  recoltes  (perte  pouvant  attelndre  40  %),  I'abondance  d'intermediaires 


CENIAP-FONAIAP,  Maracay,  Aragua,  Venezuela. 
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pour  la  commercialisation  des  fruits,  le  manque  d'assistance  technique,  une  faible  tradi- 
tion d'exportation  des  fruits  (banane  et  banane  plantain)  et  une  infrastructure  routiere 
en  mauvais  etat  dans  les  zones  agricoles.  Les  producteurs  qui  possedent  le  niveau  tech- 
nique et  la  productivite  les  plus  eleves  se  trouvent  dans  I'etat  d'Aragua  (banane)  et  dans 
la  zone  Sud  du  Lac  Maracaibo  (banane  plantain).  Les  donnees  offi cielles  sent ,  en  general, 
tres  peu  fiables  et  11  est  recommande  de  realiser  des  etudes  detaillees  sur  la  demande 
technique  dans  toutes  les  zones,  avec  la  participation  effective  des  agriculteurs,  destech- 
nicienset  des  associations  de  producteurs. 

Introduction 

Les  bananes  et  bananes  plantain  sont  des  aliments  de  base  dans  les  pays  tropicaux  et 
subtropicaux.  La  production  mondiale  est  de  87  millions  de  tonnes/an  dont  35  %sont 
produites  en  Amerique  latine  et  dans  les  Caraibes.  Dans  cette  zone  geographique,  87  % 
de  la  production  est  destinee  a  la  consommation  locale  et  les  13  %restant  a  I'exportation 
(Rosales  1998).  La  production  de  bananes  et  de  bananes  plantain  augmente  reguliere- 
ment  afin  d'approvisionner  les  marches  urbains  en  croissance  permanente  dans  des  pays 
comme  le  \fenezuela  oil  81  %de  la  population  vit  en  agglomeration.  Les  bananes  et 
bananes  plantain  participent  non  seulement  a  la  securite  alimentaire  mais  sont  egale- 
ment  des  sources  de  devises  et  d'emploi  (directs  et  indirects)  et  dans  certains  cas, 
I'unique  source  de  revenus  pour  la  population  rurale. 

Les  bananiers  et  bananiers  plantain  font  partie  des  cultures  traditionnelles  au  \fene- 
zuela  sous  forme  de  cultures  associees  ou  «  conuco  »  dans  les  petites  et  moyennes 
exploitations  (moins  de  9  ha).  Les  grandes  exploitations  bananieres  intensives  ainsi  que 
I'utilisation  de  paquets  technologiques  et  I'emploi  de  main  d'oeuvre  qualifiee  sont  relati- 
vement  recents. 

Le  but  de  I'etude  etait  de  caracteriser  la  production  et  la  commercialisation  des 
Musa  au  \fenezuela,  et  plus  particulierement  dans  les  etats  les  plus  producteurs. 

Methodologie 

La  methodologie  utilisee  est  basee  sur  le  descriptif  des  systemes  d'exploitation  agricole 
(Ghersi  1994)  et  utiUse  diflferentes  strategies  d'obtention,  de  recoupement  et  d'analyse 
des  donnees. 

1.  Sondage  dans  les  principales  zones  de  production  bananieres  du  \fenezuela  a  savoir 
les  etats  d'Aragua,  Zulia,  Merida,  Tachira,  Miranda,  "VJu-acuy,  Barinas  y  Sucre, 

2.  Revue  des  statistiques  officielles  (indicateurs  des  productions  bananieres), 

3.  Elaboration  d'une  base  de  donnees  avec  les  chififres  officiels, 

4.  Elaboration  d'une  base  de  donnees  avec  les  chififres  resultant  des  enquetes, 

5.  Diagnostic  in  situ  des  exploitations  agricoles  presentant  les  meilleures  donnees  de 
production  et  productivite  pour  le  bananier  (etat  d'Aragua)  et  pour  le  bananier  plan- 
tain (etat  de  Zulia), 
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6.  Recoupement  de  Finformation  a  trois  niveaux  :  agriculteurs  (entretiens,  enquetes  sur 
le  terrain),  techniciens  (entretiens)  et  association  de  producteurs  (entretiens), 

7.  Analyse  et  interpretation  de  Tinformation  recoltee. 

Les  donnees  sont  obtenues  a  partir  d'un  echantillon  representatif  de  la  population 
total  de  I'etat  choisi  (point  5).  Les  enquetes  de  terrain  ont  ete  completees  par  des  don- 
nees sur  les  caracteristiques  edaphoclimatiques  pour  chaque  etat  ainsi  que  sur  les  tradi- 
tions et  techniques  appliquees  chez  les  bananiers  (plantain  et  banane  dessert). 


Donnees  sur  la  production 

La  figure  1  presente  les  productions  totales  de  bananes  et  bananes  plantain  pendant  12 
annees  consecutives ;  on  constate  de  fa9on  generale  un  accroissement  de  la  production 
de  bananes  et  de  bananes  plantain  pendant  la  periode  1985-1996,  neanmoins,  plus  mar- 
que pour  les  bananes  plantain  ( 1,4  %  que  pour  les  bananes  (0,3  Cela  pent  etre  dii  a 
la  croissance  de  la  demande  a  I'exportation  et  de  la  consommation  interne  a  partir  de 
1990,  qui  ont  eu  pour  consequence  un  accroissement  des  surfaces  cultivees. 

Cette  figure  presente  egalement  revolution  de  la  part  de  la  banane  plantain  dans 
I'ensemble  des  productions  agricoles,  indiquant  une  tendance  a  la  baisse  pendant  trois 
annees  consecutives  (86-88)  puis  une  legere  hausse  durant  les  annees  suivantes  (89-94) 
pour  finir  avec  des  chifires  tres  proches  a  ceux  du  debut  de  la  periode  (2,29  vs  2,23  et 


1  400  000 


6,00 


oocoooooco  CDCDCDcncn  ct)  (ji 

0)010)0^05  (J)         (J^  <J)  fji  <y>  O)  O) 


Annees 

Rantain  ■      Banane  Plantain         ,  Banane 


Figure  1.  Participation  des  productions  bananieres  a  la  production  agricole  totale  au 
Venezuela. 
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2,21  %).  Les  bananes  suivent  la  meme  tendance  avec  une  chute  plus  marquee  en  fin  de 
periode  par  rapport  au  debut  (4,89  vs  4,09  et  4,3  %.  Les  donnees  les  plus  elevees  corres- 
pondent a  une  relance  de  la  production  de  bananes  entre  les  annees  89  et  94,  liee  a  la 
creation  ephemere  de  trois  compagnies  bananieres,  qui  ont  fait  faillite  au  debut  de  1994, 
a  la  suite  d'une  crise  bancaire  nationale.  Cela  explique  done  la  chute  des  annees  1995 
et  1996. 

La  part  des  bananes  et  des  bananes  plantain  dans  la  production  totale  de  fruits  de 
1985  a  1996  (figure  2)  a  diminue  respectivement  de  44,54  %(85)  a  34,18  %(96)  et  de 
20,03  %(85)  a  17,50  %(96).  Malgre  tout,  on  pent  constater  que  les  deux  types  de 
bananes  restent  les  principaux  fruits  produits  au  \fenezuela  et  representent  plus  de  la 
moitie  de  la  production  totale  de  fruits  pour  1996. 

Pendant  la  periode  1985-1996,  la  valeur  de  la  production  (figure  3)  de  bananes  plan- 
tain s'est  maintenue  au  dessous  du  seuil  de  2  %de  la  valeur  totale  des  denrees  agricoles. 
En  ce  qui  concerne  les  bananes,  et  pour  la  meme  periode,  cette  valeur  a  toujours  ete 
inferieure  a  3  % 

Oie  analyse  plus  detaillee  nous  permet  d'observer  trois  periodes  pour  les  valeurs  des 
bananes  plantain  :  une  chute  brutale  entre  1988  et  1989  (1,44  %vs  0,17  %),  suivie  d'une 
periode  plus  favorable  entre  1990  et  1992  ( 1,69  ^1,72  %vs  0,17  %) ;  la  troisieme  periode 
se  caracterise  par  une  tendance  a  la  baisse  pour  finir  a  1,42  %en  1996.  On  constate  done 
une  perte  de  0,14  %sur  I'ensemble  de  la  periode.  La  tendance  est  semblable  pour  les 
bananes  avec  une  perte  globale  de  0,20  % 

11  semble  que  les  bananes  et  les  bananes  plantain  soient  tres  sensibles  aux  fluctua- 
tions elles-memes  liees  aux  politiques  agricoles. 
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Figure  2.  Participation  des  productions  bananieres  a  la  production  totale  de  fruits  au 
Venezuela. 
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Figure  3.  Valeur  des  productions  bananieres en  Bolivar  (Bs)  par  rapport  au  sectur  agricole. 


La  part  de  la  valeur  de  la  production  des  bananes  et  des  bananes  plantain  par  rap- 
port a  la  production  vegetale  totale  (incluant  les  fruits)  a  subi  une  certaine  fluctuation 
pendant  la  periode  1985-1996.  La  baisse  sur  I'ensemble  de  la  periode  pour  la  banane 
plantain  est  de  3,06  %et  se  termine  par  une  chute  vertigineuse  (1,42  %).  Pour  les 
bananes,  la  tendance  est  similaire,  avec  une  baisse  globale  de  4,07  % 

La  part  de  la  valeur  des  bananes  plantain  dans  la  production  fruticole  est  restee 
stable  pendant  quatre  ans  (1985-1988) ;  elle  a  ensuite  beneficie  d'une  legere  croissance 
jusqu'en  1993,  qui  s'est  inversee  en  fin  de  periode  (1994-1996).  Pour  les  bananes,  on 
observe  une  orientation  vers  la  hausse  de  1985  a  1994  puis  une  legere  chute  pour  finir 
avec  26,10  %  Malgre  tout,  il  est  a  noter  que  les  Musa  representent  43,77  %de  la  produc- 
tion total  des  fruits  dans  le  pays.  lis  ont  done  une  grande  importance  dans  le  secteur  fru- 
ticole, tant  du  point  de  vue  economique  que  social. 

On  pent  observer  sur  la  figure  4  revolution  des  surfaces  (ha)  plantees  en  bananiers 
et  bananiers  plantain  au  cours  des  annees  1985-1996.  Pour  les  deux  types  de  bananiers, 
on  constate  un  croissance  legere  mais  soutenue  jusqu'en  1992  suivie  d'une  chute  pro- 
gressive jusqu'a  la  fin  de  la  periode,  plus  accentuee  pour  les  bananes  que  pour  les 
bananes  plantain. 

Le  tableau  1  presente  revolution  au  cours  du  temps  des  surfaces  (ha)  consacrees  aux 
Musa  dans  les  differents  etats  du  \fenezuela.  Seul  I'etat  d'Aragua  enregistre  une  forte 
baisse  des  surfaces  cultivees  en  bananiers  atteignant  30,16  %sur  I'ensemble  de  la  perio- 
de. Les  donnees  issues  des  entretiens  et  des  enquetes  indiquent,  contrairement  aux  don- 
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Bananes  Plantain 


Bananes 


Figure  4.  Evolution  des  surfaces  (milliersd'liectares)  cuitiveesen  bananes  et  bananes  plantain 
au  Venezuela.  1985-1996. 


nees  officielles,  que  la  surface  plantee  en  bananiers  dans  cet  etat  n'a  pas  change  sensi- 
blement  depuis  trois  ans  (3000  ha),  soit  une  difference  de  22,67  %entre  les  deux 
sources. 

Les  differences  sont  plus  marquees  en  ce  qui  concerne  les  surfaces  cultivees  en 
bananiers  plantain  dans  I'etat  de  ^lia  :  on  constate  une  legere  croissance  jusqu'a  1990 
suivie  d'un  chute  brutale  a  compter  de  1993.  Si  nous  comparons  ces  resultats  avec  ceux 
des  enquetes  et  entretiens,  nous  constatons  qu'une  seule  municipalite,  non  representati- 
ve de  I'ensemble  de  I'etat  (Francisco  Javier  Pulgar),  possede  49260  ha  plantes  en  bana- 
niers plantain  depuis  cinq  ans,  ce  qui  represente  une  difference  considerable  ( 1 027  %) 
entre  les  deux  sources. 

En  ce  qui  concerne  les  bananes,  les  etats  presentant  les  meilleurs  rendements  a 
ITiectare  (tableau  2)  sont  Aragua  (55-60  t/ha),  Merida  (35^  t/ha),  Zulia  (30-35  t/ha), 
representant  a  eux  seuls  41  %de  la  production  nationale.  Les  resultats  des  enquetes 
montrent  clairement  une  relation  entre  la  productivite,  I'application  des  technologies  et 
I'appartenance  des  agriculteurs  a  I'association  locale  de  producteurs.  Les  autres  etats 
producteurs  de  bananes  ont  des  rendements  tres  faibles,  ce  qui  indique  clairement  que 
les  etats  moins  privilegies  economiquement  n'ont  pas  les  moyens  d'appliquer  les  techno- 
logies necessaires  a  une  meilleure  productivite. 
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En  ce  qui  concerne  les  bananes  plantain,  les  etats  les  plus  productifs  (53  %de  la  pro- 
duction nationale)  sont  Zulia  et  IVKrida  (tableau  2)  avec  une  productivite  oscillant  entre 
14  et  22  t/ha.  L'etat  de  Barinas  apporte  pour  sa  part  10  %de  la  production  nationale  avec 
des  rendements  de  10-18  t/ha.  Comme  pour  les  bananiers,  les  rendements  sont  tres  lies 
aux  ressources  economiques.  Les  etats  de  Sucre,  'feracuy,  Mranda  et  Tachira,  bien 
qu'ayant  des  rendements  faibles,  apportent  une  quantite  significative  a  la  production 
nationale.  Dans  ces  etats,  la  banane  plantain  est  bien  souvent  la  seule  source  de  revenus 
des  agriculteurs. 

II  est  interessant  de  remarquer  que  les  etats  de  Sucre  (1  100  ha),  Tachira  (480  ha), 
Ti-ujillo  (2 100  ha),  Aragua  (120  ha),  Mranda  (105  ha),  Yaracuy  (372  ha),  Lara  (911  ha) 
et  Falcon  (870  ha),  cultivent  les  varietes  Q-os  Mchel  (AA^  et  SiUc  (AAB)  et  produisent 
environ  398000  tonnes.  Par  ailleurs,  les  varietes  Bluggoe  ou  «  Topochos  »  et  Sucrier  ou 
«  Bocadillos  »  se  cultivent  dans  tons  les  etats  du  pays  et  representent  une  production 
d'environ  300000  t/an. 

Evolution  a  long  terme  de  la  production, 
dessurfaceset  des  localisations 

Les  bananes  et  bananes  plantain  faisant  partie  du  bol  alimentaire  des  venezueliens,  la 
tendance  a  long  terme  est  la  croissance  de  la  production  et  I'amelioration  de  la  producti- 


Tableau  2.  Principales  zones  de  production  de  Musa  au  Venezuela. 


Bats        Exploitation  Producteurs  Type  Hectares/         Surf.  Product. 

Types  d'exploitation  Producteur 


B 

anane 

Plantain 

Nbre 

Assodes 

(%) 

Non  Intensive 
assodes  p/ha 
(%) 

Cult, 
assoc. 

1-3 

4-9 

>9 

Total 

/ha 

t/ 
ha 

Aragua 

X 

320 

87,5 

12,5 

2267 

40 

30,94 

69,6 

3  000 

55-60 

Barinas 

X 

1  142 

25 

75 

1111 

39,4 

44,92 

14,97 

9150 

10-18 

Merida 

X 

986 

6 

94 

X 

X 

40 

52 

8 

5320 

35-40 

X 

670 

75 

25 

1111 

20,28 

63,49 

16,23 

6162 

14-22 

Miranda 

X 

682 

0 

100 

X 

95 

5 

1  706 

11-12 

X 

1  365 

0 

100 

X 

96 

4 

3411 

10-11 

Sucre 

X 

980 

0 

100 

X 

97 

3 

4  760 

12-14 

X 

85 

0 

100 

X 

98 

2 

210 

9-10 

Tachira 

X 

6001 

0 

100 

X 

X 

100 

6175 

20-25 

X 

951 

20 

80 

X 

X 

99 

1 

1  495 

10-12 

Yaracu  y 

X 

700 

0 

100 

X 

94 

6 

1  763 

12-13 

X 

500 

0 

100 

X 

90 

10 

1  674 

8 

Zulia 

X 

313 

0 

100 

2267 

8 

69 

13 

3  696 

30-35 

X 

4196 

80 

20 

1111 

10 

71 

19 

42260 

16-22 

Note  :  Surf.  :  Surface  ;  Product.  :  Productivite. 
Source  :  Entretienset  enquetes. 
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vite,  plutot  dans  les  zones  les  plus  aptes  a  ces  cultures  et  proches  des  principales  villes 
du  pays  pour  rendre  plus  facile  la  commercialisation.  Toutefois,  il  existe  des  zones  de 
bonne  production,  par  exemple  le  sud  du  Lac  Maracaibo,  oil  les  petits  producteurs  choi- 
sissent  de  vendre  leur  parcelle  ou  de  changer  de  culture,  du  fait  des  couts  trop  eleves  de 
la  lutte  contre  la  cercosporiose  noire.  Du  fait  des  couts  de  production  eleves  (tableau  3), 
seuls  les  agriculteurs  possedant  des  ressources  suffisantes  peuvent  rester. 

Commentairessur  lesdonneesstatistiques 

On  observe  des  differences  importantes  entre  certaines  donnees  citees  dans  I'annuaire 
statistique  du  ministere  de  I'Agriculture  et  de  I'Elevage  (MAQ  et  celles  relevees  sur  le 
terrain  au  travers  des  enquetes  et  des  entretiens.  Pour  cette  raison,  il  est  recommande 
d'ameliorer  le  systeme  de  recolte  des  donnees  officielles. 

Nous  avons  beneficie,  pour  la  recolte  des  donnees  sur  le  terrain,  de  la  collaboration 
des  etudiants  d'agronomie  (UCV)  a  Maracay  (Aragua),  des  fonctionnaires  du  bureau  de 
developpement  rural  (Zulia),  de  CC^POAISDES  (IVKrida)  et  de  la  Direction  du  develop- 
pement  agricole,  industriel  et  commercial  (Tachira).  Pour  les  etats  Barinas,  "\kracuy  et 
Sucre,  des  enquetes  et  des  entretiens  ont  ete  realises  aupres  des  agriculteurs,  des  tech- 
niciens  et  des  associations  de  producteurs  et  de  ce  fait,  nous  considerons  les  informa- 
tions recoltees  comme  fiables. 

Principaux  problemes  rencontres 

•  Controle  de  la  cercosporiose  noire, 

•  Insecurite  sur  le  terrain,  vols,  hold-up,  sequestres, 

•  Faible  rendement  dans  les  zones  exploitees  par  des  agriculteurs  manquant  de  res- 
sources. 


Tableau  3.  Comparaison  descoutsde  production  desbananeset  bananes plantain  au 
Venezuela. 


Banane 
Bs*/ha/an 

Banane  plantain 

Bsi*/ha/an 

Amortissement  des  machines  agricoles 

80  000 

80  000 

Aciiat  et  plantation  de  rejets(2300) 

213000 

Acliat  et  plantation  de  rejets(1  200) 

104500 

Aciiat  et  application  d'engrais 

342260 

Aciiat  et  application  de  ciiaux 

171 130 

Aciiat  et  application  de  deslierbants 

222000 

109  436 

Controle  des rejets et  desfeuilles 

213500 

94500 

Controle  des  maladies  (cercosporiose  noire) 

y  compris  location  d'iielicopteres 

430000 

430  000 

Aciiat  d'insecticides  et  controle  des  insectes 

1 82  552 

IRecolte 

105000 

52500 

Entretien  du  drainage 

37500 

Petit  outillage 

10  800 

Total 

1 643  260 

1 053049 

*  1  $US=  616  Bs. 

Copytighled  material 


76 


Les  productions  bananieres/  Bananas  and  food  security  -Session  1 


Evolution  possible  de  la  production 

Au  \fenezuela,  tous  les  etats  ont  des  conditions  agroecologiques  favorables  mxMusa. 
L'augmentation  des  surfaces  plantees,  alliee  a  I'application  de  bonnes  technologies, 
pourrait  permettre  une  augmentation  de  100  %de  la  productivite 

En  ce  qui  concerne  les  bananiers,  I'etat  d'Aragua  a  des  rendements  de  55-60  t/ha  qui 
ont  tendance  a  augmenter.  Pour  les  bananiers  plantain,  les  technologies  sont  bonnes 
dans  la  zone  sud  du  lac  Maracaibo  avec  des  rendements  de  14  a  22  t/ha. 

La  mise  en  place  de  nouvelles  techniques  ne  pourra  bien  sur  se  faire  qu'en  tenant 
compte  de  la  region  et  des  connaissances  et  besoins  des  agriculteurs. 

Propositions 

•  y^pliquer  de  nouvelles  technologies  en  tenant  compte  de  la  tradition  dans  la  culture 
du  bananier  dans  la  zone, 

•  Tester,  par  region,  de  nouvelles  varietes  resistantes  a  la  cercosporiose  noire  dans  le 
but  d'aider  les  petits  agriculteurs  qui  n'ont  pas  les  moyens  d'assurer  un  controle  chi- 
mique, 

•  Poser  aux  autorites  la  gravite  du  probleme  de  I'insecurite  des  producteurs, 

•  Inciter  les  agriculteurs  a  rejoindre  I'association  des  producteurs  afin  de  mieux  s'orga- 
niser  pour  assurer  la  commercialisation  des  bananes  et  des  bananes  plantain  a  des 
prix  raisonnables. 

La  consommation 

Les  bananes  et  les  bananes  plantain  sont,  avec  le  mais,  le  manioc  et  les  tubercules,  les 
aliments  de  base  des  Venezueliens.  La  consommation  des  bananes  et  bananes  plantain 
represente  61,5  %(bananes  :  40  %  banane  plantain  :  21,59  %)  du  total  des  fruits  consom- 
mes par  les  Venezueliens. 

La  banane  est  le  fruit  plus  consomme  dans  le  pays,  en  moyenne  96,7  g/personne/jour 
soit  35,5  kg/ an.  Par  ailleurs,  la  consommation  de  bananes  plantain  est  de  51,9  g/person- 
ne/jour soit  18,9  kg/an  (tableau  4).  Les  bananes  plantain  sont  consommees  de  plusieurs 
fa9ons  :  vertes  frites,  mures  frites,  chips,  bouillies  (soupe),  en  confiture,  etc. 

Importance  selon  les  regions 

Al'ouest  du  pays  (etats  de  Tachira,  Merida,  Zulia,  Trujillo,  Barinas),  les  bananes  plantain 
sont  plus  consommees  (60  que  les  bananes;  dans  la  zone  centrale  (Caracas,  Carabo- 
bo,  Aragua,  Cojedes,  Mranda)  la  consommation  est  equilibree  (50  %pour  chaque  type)  ; 
le  reste  du  pays  a  une  consommation  de  70  %bananes  et  30  %bananes  plantain. 

Toute  la  population  consomme  des  bananes  et  des  bananes  plantain  qui  ioni  partie 
de  I'alimentation  journaliere  des  families  a  faibles  revenus.  Les  families  plus  aisees 
consomment  essentiellement  des  bananes  dessert. 
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Tableau  4.  Repartition  de  {'utilisation  desbananeset  des  bananes  plantain 
(en  tonnes)  en  1995. 


Banane 

Banane  plantain 

Disponibilite  totale 

909163 

489 500 

Industrie 

1  850 

0 

Pertes 

136097 

51  609 

Consommation  humaine  totale 

771 216 

413416 

Consommation  individuelle  (kg/an) 

35,3 

18,9 

Source  :  Instituto  Nacional  de  Nutrici/a  et  Universidad  de  losAndes  Hojasde  Balance  de  Alimentos,  1 995. 


Consommation  urbaine 

D'apres  les  enquetes  et  entretiens  realises  sur  un  echantillon  de  2000  familles/ville  dans 
les  villes  plus  importantes  du  pays,  nous  avons  constate  que  les  families  les  plus  demu- 
nies  consacrent  entre  3  et  5  %  de  leur  budget  mensuel  a  I'achat  de  bananes  et  de 
bananes  plantain  alors  que  les  families  plus  privilegiees  economiquement,  depensent 
pour  celles-ci  de  1  a  1,5  %de  leur  budget  mensuel,  la  quantite  absolue  achetee  restant  la 
meme. 

Autoconsommation 

En  general,  la  population  rurale  dispose  d'au  moins  200  m-^  de  terres  par  famille,  oii  elle 
cultive  des  bananiers  et  des  bananiers  plantain  en  association  avec  d'autres  plantes 
(mais,  manioc,  tubercules,  etc.)  pour  satisfaire  a  ses  propres  besoins.  Le  surplus  even- 
tuel  est  vendu  ou  troque  contre  d'autres  produits. 

Transformation 

Lhe  partie  de  la  production  de  bananes  et  de  bananes  plantain  est  transformee  (compo- 
te, confiture,  «  tostones  »  ou  chips).  Une  grande  partie  des  produits  transformes  sont 
exportes,  principalement  vers  les  Etats-Unis,  la  Colombie  et  les  lies  des  Caraibes. 

Problemes 

II  existe  des  differences  entre  les  donnees  statistiques  officielles  et  celles  obtenues  lors 
des  enquetes  et  des  entretiens  (producteurs,  associations  de  producteurs)  realises  sur  le 
terrain. 

La  majorite  des  municipalites  (80  %)  sont  constituees  par  de  petits  producteurs. 
Plusieurs  agriculteurs  ont  deja  vendu  leurs  proprietes  ou  ont  change  de  culture.  La  dis- 
parition  progressive  des  petits  agriculteurs,  principalement  des  producteurs  de  bananes 
plantain,  dont  le  manque  de  ressources  financieres  ne  permet  pas  un  controle  suffisant 
de  la  cercosporiose  noire,  pourrait  entrainer  un  probleme  social,  le  remplacement  des 
bananiers  par  d'autres  especes  et  I'augmentation  des  prix  des  bananes  et  des  bananes 
plantain. 
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Caracteristiques  des  differents 
types  des  bananes 

La  prcxluction  et  la  consommation  des  deux  types  de  banane  s'etalent  sur  toute  I'annee 
avec  une  particularite  pendant  le  mois  decembre  ou  Ton  consomme  massivement  les 
feuilles  de  bananier  utilisees  dans  I'elaboration  d'un  plat  typique  venezuelien  nomme 
«  hallaca  ». 

Bananes  dessert 

La  plus  grande  partie  de  la  production  de  bananes  (95  %  est  consommee  comme  des- 
sert. Moins  de  1  %des  fruits  sont  destines  a  I'agroindustrie,  principalement  pour  I'elabo- 
ration de  compotes.  Dans  les  zones  d'elevage,  les  bananes  mures  et  le  pseudotronc  sont 
donnes  comme  nourriture  aux  bovins.  Environ  4  %de  la  production  est  destinee  a 
I'exportation. 

Bananes  plantain 

La  population  venezuelienne  consomme  89  %de  la  production  nationale  de  bananes 
plantain,  5  %  sont  destines  a  I'alimentation  animale,  1  %  a  I'industrie  agroalimentaire 
pour  la  fabrication  de  «  tostones  »  et  chips  et  les  5  %restant  sont  exportes.  Dans  les 
zones  d  elevage,  les  bananes  mures  sont  melangees  avec  le  pseudotronc  et  de  la  melasse 
et  donnees  en  nourriture  aux  bovins. 

Commercialisation 

Bananes  plantain 

Les  associations  de  producteurs  negocient  les  prix  et  le  niveau  de  qualite  avec  les  com- 
mer^ants.  Les  caracteristiques  d'acceptation  des  fruits  sont  definies  selon  leur  forme, 
leur  degre  de  maturite,  leurs  defauts  et  les  criteres  d'acceptation  et  de  rejet.  II  existe 
une  classification  des  bananes  plantain  (type  1  et  type  2),  ainsi  que  des  normes  d'etique- 
tage  et  d'emballage  pour  les  fruits  d'exportation.  Au  niveau  du  marche  interne,  le  cout 
des  fruits  est  regi  par  I'apparence  visuelle  et  les  normes  de  qualite  des  supermarches. 
L'association  de  producteurs  APASLAGO  a  instaure,  en  collaboration  avec  les  commer- 
9ants,  une  classification  qui  fonctionne  depuis  trois  ans  : 

La  «  pesada  »  (300  kg)  a  un  prix  de  reference  de  53000  Bolivars  (1  SUS  =  616  Bs, 
sept.  99).  Les  fluctuations  de  ce  prix  sont  transmises  quotidiennement  par  un  program- 
me de  radio.  Pour  les  bananes  plantain  destinees  a  I'exportation,  les  prix  seront  de 
5  000  Bs  plus  eleves  que  le  prix  de  reference  du  fait  de  I'exigence  d'une  qualite  superieu- 
re.  Les  fruits  sont  soumis  a  la  classification  de  I'entreprise  exportatrice  (doigt  de  plus  de 
315  g).  Les  fruits  rejetes,  nommes  «  pasilla  »,  seront  vendus  a  un  prix  inferieur  dans  la 
region  ou  utilises  dans  I'alimentation  animale. 

Les  pertes  post-recolte  sont  plus  ou  moins  importantes  selon  la  destination  des  fruits. 
Lorsqu'ils  sont  destines  a  I'exportation  (qualite  superieure),  seules  les  trois  ou  quatre 
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premieres  mains  du  regime  sont  utilisees.  Les  pertes  atteignent  alors  10  %  Toutefois, 
quand  ces  fruits  arrivent  au  magasin,  les  pertes  peuvent  representer  jusqu'a  40  %et  sont 
en  partie  dues  a  la  meconnaissance  des  exigences  post-recolte. 

Banane  dessert 

Tout  comme  pour  les  bananes  plantain,  les  prix  sont  negocies  entre  associations  de  pro- 
ducteurs  et  commer9ants  chaque  annee  en  fevrier-mars.  lis  dependront  de  la  qualite 
(calibre  et  aspect  des  doigts).  11  existe  un  prix  minimum  ferme  (70  Bs/kg)  pour  les  fruits 
sans  dommages  apparents. 

Les  fruits  destines  a  I'exportation  suivent  les  regies  Internationales  de  qualite  et  les 
prix  en  sont  plus  eleves  (six  dollars  US  par  caisse  de  18,5  kg).  Les  mains  rejetees  sont 
ecoulees  sur  le  marche  national. 

D'apres  nos  enquetes,  les  pertes  post-recolte  oscillent  entre  20  et  40  % 

Evolution  de  la  commercialisation  (bananes dessert 
et  bananes  plantain) 

La  structure  de  commercialisation  a  subi  peu  de  changement  depuis  10  ans  et  les  marges 
beneficiaires  se  font  plutot  sur  les  marches  oil  la  participation  aux  profits  du  producteur 
est  entre  16,5  et  33  %  Les  producteurs  n'ont  pas  beaucoup  d'influence  sur  la  negociation 
des  prix,  bien  qu'ils  soient  organises  en  associations.  11  est  possible  que  ce  probleme  soit 
du  a  la  cartellisation  des  processus  de  transport  et  de  stockage.  On  a  pu  observer  une 
integration  verticale  du  producteur  qui  transporte  son  propre  produit.  Toutefois  cela 
implique  un  gros  investissement  souvent  difficile  a  assumer  par  les  petits  producteurs. 

Role  de  I'Etat  dans  I e  fonctionnement  des  circuits 
de  commercialisation 

Les  prix  sont  fixes  par  I'association  de  producteurs  en  coordination  avec  les  acheteurs. 
Le  Mnistere  de  I'agriculture  et  de  I'elevage  (MAQ  joue  seulement  un  role  d'observateur 
et  parfois  d'arbitre.  II  existe  cependant  un  reglement  sur  la  qualite  :  CDVEMN  1835-81 
datant  de  1981  {Ministerio  de  Fomento) . 

Le  gouvernement  apporte  peu  d'assistance  technique  aux  producteurs  et  n'a  pas  de 
politique  alimentaire  sur  la  consommation  des  bananes. 

Nfelgre  I'importance  de  ces  plantes,  tres  peu  de  fonds  sont  alloues  a  la  recherche  sur 
les  Musa  tant  par  le  gouvernement  que  par  les  entreprises  privees.  Les  travaux  de 
recherche  sur  la  commercialisation  des  bananes  et  bananes  plantain  sont  tres  peu 
developpes. 

Problemes 

•  Les  circuits  de  commercialisation  ne  sont  pas  favorables  aux  petits  producteurs, 

•  Emballage  et  transport  sont  inadequats, 

•  Manque  de  sensibiHsation  pour  stimuler  la  consommation  de  bananes, 
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•  Existence  de  groupes  ou  «  roscas  »  de  commerfants  qui  favorisent  I'augmentation 
des  prix  au  niveau  du  consommateur, 

•  Conservation  des  fruits  non  adaptee,  perte  des  fruits  apres  la  recolte  (20  a  40  ^  due 
a  une  mauvaise  connaissance  des  procedes  post-recolte, 

•  IVfeuvais  etat  des  routes  rurales, 

•  Insecurite  rurale  :  vols  des  fruits,  hold-up,  sequestres, 

•  Peu  de  recherche  sur  les  bananiers  concernant  le  controle  de  la  cercosporiose  noire 
et  des  maladies  en  general  et  les  procedes  post-recolte. 

Recommandations 

•  Instaurer  un  programme  d'assistance  technique  en  accord  avec  I'experience  des  pro- 
ducteurs  de  bananiers,  dans  le  but  d'ameliorer  le  controle  des  maladies  et  les  aspects 
post-recolte, 

•  Former  des  personnes  competentes  sur  les  normes  de  stockage  et  de  conservation 
des  fruits  apres  la  recolte, 

•  Stimuler  I'organisation  des  producteurs  pour  une  meilleure  commercialisation, 

•  Etablir  des  normes  de  qualite  et  d'emballage  pour  la  commercialisation  interne  des 
fruits, 

•  Ameliorer  les  routes  rurales, 

•  Tester  les  nouvelles  varietes  resistantes  a  la  maladie  des  raies  noires  pour  un  soutien 
aux  petits  producteurs, 

•  Sensibiliser  les  autorites  a  la  gravite  du  probleme  de  I'insecurite. 

La  production  dans  les  etats  d'Aragua  et  de  Zulia 

Le  tableau  2  (voir  p.  74)  presente  les  principales  zones  de  production  bananiere  au  \bne- 
zuela  et  les  resultats  obtenus  au  travers  des  enquetes  et  entretiens.  Nous  avons  choisi  de 
presenter  ci-apres  les  caracteristiques  des  deux  etats  les  plus  importants  en  matiere  de 
production  de  bananes  (Aagua)  et  de  bananes  plantain  (Ziilia). 

Banane  dessert  :  Etat  d'Aragua 

Caracteristiques  de  la  zone  :  Foret  seche  tropicale  (450  m  d'altitude).  Sols  Ihapto  Hil- 
draquents,  franc  fin  et  MoUisol-Fluventic  Haplustolls,  franc  gros.  Precipitation  moyenne: 
990  mm.  Temperature,  humidite  relative  et  evaporation  moyenne  annuelles  :  24,5  °C, 
74,6  %et  1 623  mm  respectivement. 

La  superficie  cultivee  est  de  3000  ha  avec  une  productivite  de  55-60  t/ha/an  qui 
represente  environ  18-20  %de  la  production  nationale.  Les  pertes  representent  20  a  40  % 
de  la  recolte.  Le  nombre  d'exploitations  est  de  320  dont  128  (40  %)  de  moins  de  3  ha ;  99 
(30,94  %)  entre  4  et  15  ha ;  73  (22,81  %)  entre  16  et  50  ha  et  20  (6,25  ^  plus  de  50  ha. 

Techniques  employees  :  Fertilisation,  irrigation,  controle  des  parasites  et  maladies, 
mauvaises  herbes,  rejets  et  feuilles,  replantation  et  cahbrage  des  regimes. 
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Niveau  d 'education  :  la  majorite  des  producteurs  ont  un  niveau  de  fin  d'etudes  pri- 
maires ;  on  pent  egalement  trouver  des  techniciens  et  un  ou  deux  universitaires. 

Banane  plantain  :  Etat  de  Zulia 

Caracteristiques  de  la  zone  :  Sols  agricoles  avecune  classification  1  et  2  qui  presentent 
comme  limitation  principale  le  drainage.  II  existe  deux  climats:  sous-humide  et  humide. 
Evaporation  moyenne  annuelle:  1400-1500  mm.  Precipitation  moyenne  annuelle 
1 700  mm.  Temperature  et  humidite  relative  moyennes  annueUes:  2'8,5°C  et  79  %respecti- 
vement. 

La  superficie  cultivee  est  de  49260  ha  avec  une  productivite  de  16-20  t/ha/an.  Les 
pertes  sont  de  20  a  40  %  Le  nombre  d 'exploit  at  ions  est  de  4196  dont  3272  (78  %}  de 
moins  de  10  ha ;  595  ( 14,2  %}  entre  10  et  50  ha  et  329  (7,8  %)  de  plus  de  50  ha. 

Techniques  employees  :  Fertilisation ;  chaulage ;  controle  des  parasites  et  des  mala- 
dies, des  mauvaises  herbes,  des  rejets  et  des  feuilles ;  replantation  des  rejets  et  entretien 
du  drainage. 

Niveau  d'education  :  La  majorite  des  producteurs  se  sont  arretes  a  la  fin  des  etudes 
primaires ;  toutefois,  il  y  a  quelques  techniciens  et  universitaires. 

Problemes  rencontres 

•  Pen  de  collaborations  entre  agriculteurs, 

•  Manque  de  planification  pour  I'application  des  produits  chimiques, 

•  Insecurite  :  vols,  hold-up, 

•  Invasion  des  proprietes  (terrains). 

II  faut  noter  egalement  qu'il  existe  de  grandes  difierences  entre  les  donnees  statis- 
tiques  obtenues  au  cours  des  enquetes  et  des  entretiens  sur  le  terrain  et  les  donnees 
olficielles. 


Donnees  relativesa  la  demande 

Autoconsommation 

L'exploitation  des  bananes  et  bananes  plantain  est  faite  sous  forme  intensive  et  toute  la 
production  est  vendue  aux  grossistes  ou  transporteurs.  Malgre  tout,  dans  les  deux  etats 
etudies,  certains  petits  producteurs  destinent  de  20  a  30  %de  leur  recolte  a  I'autocon- 
sommation,  le  reste  etant  vendu  localement  ou  a  des  transporteurs. 

Marches 

Les  grands  magasins  qui  se  trouvent  dans  les  principales  villes  du  pays  ont  des  camions 
qui  assurent  la  collecte  et  la  distribution  des  fruits  achetes.  II  existe  en  general  tou- 
jours  un  magasin  proche  des  grandes  zones  de  production.  Dans  d'autres  cas,  les  trans- 
porteurs achetent  les  fruits  directement  sur  les  zones  de  production  et  les  revendent 
aux  grands  magasins. 
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Exportation 

Banane  :  Les  bananes  produites  dans  I'etat  d'Aragua  ne  sont  pas  exportees;  toutefois, 
pendant  I'annee  1997,  29918  tonnes  ont  ete  exportees  du  sud  du  Lac  de  Maracaibo,  prin- 
cipalement  vers  I'Europe  et  les  lies  des  Caraibes  (Escalante  1998). 

Banane  plantain  :  Au  cours  de  I'annee  1997,  I'etat  de  ^lia  a  exporte  48317  tonnes 
de  fruits  vers  les  Etats-Oiis  d'Amerique,  Porto  Rico,  les  lies  des  Caraibes  et  la  Colombie 
(Escalante  1998). 

Bien  que  le  \6nezuela  ait  exporte  plus  de  78000  tonnes  de  musacees  en  1997,  le  pays 
n 'arrive  pas  a  pour  voir  a  la  demande  exterieure. 

Evolution  a  long  terme 

Le  taux  de  natalite  au  "\fenezuela  est  de  plus  de  40  pour  1 000.  Les  musacees  font  partie  de 
Talimentation  de  base  de  la  population  et  ont  I'avantage  d'etre  des  produits  financiere- 
ment  accessibles.  La  prise  en  compte  de  ces  differents  facteurs  permet  d'imaginer  une 
augmentation  croissante  de  la  demande.  II  existe  environ  500000  ha  favorables  aux  pro- 
ductions bananieres,  dont  seulement  115000  sont  actuellement  exploites.  De  plus,  les 
conditions  edapho-climatiques  permettent  une  production  stable  tout  au  longde  I'annee. 

Evolution  des prix 

Au  niveau  des producteurs 

Comme  indique  precedemment,  I'etat  n'intervient  pas  directement  dans  I'elaboration 
des  prix,  lesquels,  generalement,  sont  etablis  par  les  associations  de  producteurs  en 
accord  avec  les  grossistes  et/ou  les  transporteurs.  Le  Ministere  de  I'agriculture  et  de 
I'elevage  (MAQ  joue  simplement  un  role  d'observateur  et  quelquefois  d'arbitre.  11  faut 
remarquer  qu'une  partie  des  producteurs  n'est  pas  organisee  et  qu'ils  sont  alors  depen- 
dants du  prix  oflfert  par  les  grossistes  et/ou  transporteurs  qui  sont  souvent  inferieurs  de 
50  %duprix  fixe. 

Au  fur  et  a  mesure  que  les  producteurs  s'organisent,  les  prix  devraient  evoluer  et  etre 
plus  justes.  Les  donnees  issues  des  entretiens  et  des  enquetes  indiquent  que  les  bene- 
fices des  producteurs  organises  sont  d'environ  33  % 

Au  niveau  des  grossistes 

Comme  les  prix  sont  etablis  par  les  associations  de  producteurs  en  accord  avec  les  gros- 
sistes ou  transporteurs,  le  profit  pour  les  grossistes  s'est  maintenu  autour  de  45  %quand 
le  produit  est  achete  aux  producteurs  organises,  pouvant  aller  jusqu'a  61  %lorsqu'il  est 
achete  aux  agriculteurs  non  organises. 

Au  niveau  des detai Hants 

Dans  la  chaine  de  commercialisation,  c'est  le  detaillant  qui  fait  le  moins  de  profit  avec 
environ  18  % 

En  conclusion,  a  partir  de  1986,  une  relation  producteur/consommateur  de  1/3  s'est 
maintenue,  le  consommateur  payant  200  %de  la  valeur  initiale  du  produit. 
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Prix  et  qualite 

Banane  :  Le  prix  va  dependre  de  la  presentation  et  du  calibre  des  fruits,  mais  aussi  de  la 
qualite  exigee  par  le  supermarche. 

Banane  plantain  :  Les  normes  minimales  de  qualite  concernant  la  forme  du  doigt, 
I'etat  de  maturite  du  fruit,  les  defauts  et  criteres  d'acceptation  et  de  rejet  sont  appli- 
quees.  Des  normes  supplementaires  d'etiquetage  et  d'emballage  sont  respectees  pour  les 
fruits  destines  a  I'exportation  (norme  COVEMN  8 335-81). 

Roidsdes  regimes 

Banane  :  Les  prix  sont  fixes  en  fonction  du  poids  des  regimes  en  bord  champ  et  le  poids 
minimum  fluctue  entre  30  et  35  kg. 

Banane  plantain  :  Le  marche  national  pent  presenter  quelques  variations.  Une 
«  pesada  »  (equivalent  a  300  kg)  doit  comprendre  16  a  28  regimes  d'une  qualite  excellen- 
te  et  son  prix  est  de  53000  Bs.  Ensuite,  il  y  a  I'appellation  «  bonne  »  dont  la  «  pesada  » 
coute  50000  Bs  et  represente  23  a  27  regimes.  La  troisieme  qualite  ou  «  revuelto  » 
(melange)  comprend  entre  28  et  39  regimes  pour  un  prix  de  48000  Bs.  Enfin  les  deux 
dernieres  qualites  «  pasilla  »  en  regime  et  «  pasilla  »  en  doigts  ont  un  prix  respectif  de 
33000  et  26500  Bs  la  «  pesada  ». 

Les  fruits  utilises  pour  I'elaboration  de  compotes  doivent  etre  d'excellente  qualite. 
Les  exigences  sont  moindres  pour  la  confiture. 

Problemes 

•  Manque  de  collaborations  de  la  part  des  producteurs  et  grossistes  ou  transporteurs, 

•  Pas  de  donnes  officielles  sur  les  pertes  apres  recolte, 

•  IVknque  d'innovations  sur  la  commercialisation. 

Rel  at  i  0  n  s  p  rod  u  ct  eu  rs/i  nt  er  m  ed  i  ai  res 

Les  associations  de  producteurs  s'occupent  d'acheter  a  I'industrie  quelques  produits  qui 
sont  ensuite  revendus  au  sein  de  I'association. 

Quelques  intermediaires  ou  transporteurs  apportent  un  appui  financier  aux  produc- 
teurs contre  I'achat  de  leur  recolte  a  bas  prix.  Les  financements  du  gouvernement  sont 
pratiquement  inexistants.  Les  prets  bancaires  demandent  beaucoup  de  formalites  et  les 
interets  en  sont  tres  eleves  (environ  40 

Fonctionnement  des circuitsde  commercialisation 

Le  producteur  pent  ecouler  sa  recolte  soit  vers  les  grossistes  (particulierement  dans  le 
cas  des  bananes),  soit  vers  des  sous-traitants  qui,  avec  leur  camion,  vont  eux-memes 
vendre  aux  grossistes  ou  directement  aux  detaillants  (super marches,  marchands  ambu- 
lants...).  Un  grossiste  peut  aussi  vendre  directement  aux  industries  de  transformation. 
Neanmoins,  ces  dernieres  peuvent,  si  elles  sont  equipees,  s'adresser  directement  aux 
producteurs. 
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Relatif  interet  desdifferentsproduitsdans I'avenir 

Les  bananes  et  les  bananes  plantain  sont  consommees  massivement  par  une  population 
croissante.  On  pent  done  esperer  une  forte  augmentation  de  la  demande  dans  I'avenir. 

Par  ailleurs,  les  produits  derives  des  fruits  tels  que  les  «  tostones  »  ou  «  chips  », 
confitures,  etc.,  sont  tres  demandes  sur  le  marche  venezuelien,  qui,  a  partir  de  1996,  en  a 
egalement  commence  I'exportation.  De  plus,  de  gros  investissements  sont  actuellement 
elfectues  par  les  producteurs. 

Systeme  de  recherche  au  service 
des  productions  bananieres 

Lh  total  de  21  chercheurs  travaillent  sur  le  bananier  au  \fenezuela  avec  des  fmance- 
ments  du  Gouvernement  et  parfois  de  I'industrie  privee.  Les  recherches  portent  princi- 
palement  sur  revaluation  de  varietes  ameliorees  et  la  lutte  contre  la  cercosporiose  noire. 

Etude  et  evaluationsde  varietes  ameliorees 

•  Production  massive  de  materiel  de  plantation  resistant  a  la  cercosporiose  noire, 

•  Etude  phenotypiques  des  clones  resistants  a  la  cercosporiose  noire, 

•  Etude  de  la  qualite  des  fruits  des  clones  resistants  a  la  cercosporiose  noire, 

•  Etude  des  clones  resistants  a  la  cercosporiose  noire  dans  differentes  zones  edapho- 
climatiques. 

Evaluation  et  controle  de  la  cercosporiose  noire 
dansleszonesproductricesde  musaceesau  Venezuela 

Evaluation  et  controle  de  la  cercosporiose  nofre  dans  la  zone  sud  du  lac  de  Maracaibo  et 
dans  la  zone  centrale  et  occidentale  au  \fenezuela. 

Perspectives 

L'importance  des  productions  bananieres  dans  I'economie  et  la  nutrition  devrait  orienter 
les  recherches  vers  une  culture  plus  productive  et  durable.  La  mise  en  route  d'un  pro- 
gramme national  devrait  permettre  I'aboutissement  des  travaux  necessaires. 
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Les  production  bananieres 
au  Cameroun  :  etude  de  cas 


Achille  BikoT 


Abstract  -  Plantain  production  in  Cameroon  :  case  study 

The  aim  of  this  study  is  to  describe  plantain  production  and  consumption  in  Cameroon. 
The  study  is  based  on  the  1984  agricultural  census  and  investigations  in  the  seven 
southern  provinces  of  the  country.  Analysis  of  cropping  systems  according  to  regions 
shows  the  economic  and  spatial  importance  of  plantain  compared  to  other  crops  in  the 
mixed  cropping  systems.  The  quantity  of  plantain  produced  has  been  stagnating  around 
one  million  tons  since  a  decade.  The  incentive  to  produce  plantain  comes  mainly  from 
home  consumption  and  not  from  urban  demand.  The  market  potential  is  high  but 
production  and  particularly  distribution  constraints  have  to  be  overcome. 

Resume 

Cette  etude  se  propose  de  decrire  les  conditions  de  production  et  de  consommation  de  la 
banane  plantain  au  Cameroun.  Elle  s'appuie  sur  le  dernier  recensement  agricole  (1984)  et 
les  enquetes  menees  dans  les  sept  provinces  meridionales  du  pays.  Une  analyse  regionali- 
see  des  systemes  de  culture  fait  apparaftre  I'importance  economique  et  spatiale  du  bana- 
nier  plantain  par  rapport  aux  autres  especes  auxquelles  il  est  associe.  La  production  de 
bananes plantain  stagne  autour  d'un  million  de  tonnes  depuis  une  dizaine  d'annees.  C'est 
encore  I'autoconsommation  et  non  la  demande  urbaine  qui  constitue  le  ressort  dominant 
de  la  production.  Le  marche  potentiel  de  la  banane  plantain  reste  relativement  important 
mais  les  contraintes  de  production  et  surtout  de  distribution  doivent  etre  levees  pour  le 
conquerir. 


Introduction 

L'objectif  assigne  aux  etudes  de  cas  sur  les  productions  bananieres  est  de  fournir  une 
description  aussi  precise  que  possible  de  la  realite  de  la  production  bananiere  dans  un 
pays.  L'approche  par  pays  constitue  I'un  des  trois  niveaux  d'analyse  (les  deux  autres 
etant  la  grande  region  et  la  filiere)  dont  la  realisation  devra  deboucher  sur  une  meilleure 
connaissance  de  la  situation  mondiale  des  productions  bananieres,  permettre  un  repera- 
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ge  plus  precis  de  la  diversite  des  situations  nationales  et  I'identification  des  problemes 
(communs  ou  specifiques)  qui  se  posent. 

Les  productions  bananieres  du  Cameroun  peuvent  etre  regroupees  en  trois  types  :  les 
plantains,  les  bananes  dessert  d'autoconsonunation  et  les  bananes  «  industrielles  »  d'ex- 
portation.  Ces  trois  types  de  bananes  ont  des  problemes  communs  (menaces  parasi- 
taires)  et  specifiques  (divergence  des  systemes  et  des  objectifs  de  production)  et  meri- 
tent  d'etre  abordes  separemment.  Cette  etude  s'interesse  particulierement  au  plantain 
et  s'attache  a  decrire  ses  conditions  de  production  et  de  consommation  au  Cameroun. 

Sources  des  donnees 

Les  incoherences  entre  les  differentes  sources  des  donnees  sur  les  productions  agricoles 
au  Cameroun  et  I'existence  de  series  statistiques  incompletes  nous  ont  contraint  a  rete- 
nir  le  recensement  agricole  (RA)  de  1984  et  ses  enquetes  annuelles  d'actualisation 
comme  la  source  principale  de  nos  donnees.  EUe  nous  a  paru  la  plus  fiable ;  malheureu- 
sement,  les  enquetes  annuelles  (sur  un  echantillon  de  3500  exploitations),  se  sont  arre- 
tees  en  1992.  Depuis  lors,  aucune  enquete  agricole  d'envergure  nationale  n'a  ete  realisee 
et  les  statistiques  proviennent  de  projections  des  tendances  anterieures. 

Nous  avons  egalement  eu  recours  a  la  documentation  disponible  sur  la  production 
agricole  dans  la  zone  forestiere  du  Cameroun  et  aux  enquetes  informelles  aupres  des 
personnes  ressources  (agents  de  la  filiere  plantain,  responsables  des  se  vices  d'agricultu- 
re)  dans  les  sept  provinces  meridionales  du  pays. 

Zones  de  culture  du  bananier  plantain 

Les  exigences  ecologiques  du  bananier  plantain  (2  a  3  m  d'eau  par  an,  tombant  tout  le 
long  de  I'annee)  limitent  son  aire  de  culture  (pluviale)  aux  sept  provinces  meridionales  du 
pays  (Centre,  Est,  Littoral,  Nord-Ouest,  Quest,  Sud-CXiest,  Sud),  qui  representent  63  %de 
la  superficie  nationale.  Mais  I'etendue  geographique  de  cette  zone,  la  diversite  de  son  peu- 
plement,  de  son  environnement  economique  et  des  habitudes  alimentaires  des  populations 
imposent  une  approche  regionalisee  de  la  production  et  de  la  consommation  de  la  banane 
plantain.  L'aire  de  culture  du  bananier  plantain  a  ete  subdivisee  en  trois  zones  (tableau  1). 

Les  systemes  de  culture 

Trois  fonctions  sont  generalement  assignees  au  systeme  paysan  de  culture  en  zone  fores- 
tiere (Leplaideur  1981)  : 

•  assurer  I'autoconsommation  du  menage  (fonction  alimentaire), 

•  acquerir  de  I'argent  pour  ameliorer  son  confort  de  vie,  augmenter  son  prestige  social 
(fonction  monetaire), 

•  assurer  son  «  expansion  »  ou  sa  survivance  territoriale  (marquage  des  droits  fon- 
ciers) . 


Copytighled  material 


Af rique  /  Africa  :  A.  BikoT 


91 


Tableau  1.  Caracteristiques agroecologiques et  demographiques des  trois zones de 
culture  du  bananier  plantain. 

Caracteristiques 

Zone  1 

Zone  II 

Zone  III 

Provinces 

Centre,  Est,  Sud 

Littoral,  Sud-Ouest 

Nord-Ouest,  Quest 

Relief 

plateau  (500  a 
900  m) 

plainescotieres 
briseespar  les  massifs 
volcaniqu  es  (M  ont 
Cameroun,  Manengouba) 

mcntagne  et  hauls 
plateaux  (1  200  et 

o  "7rm  m  \ 
£L  / uu  m ) 

PI  1 1  \/i  n  m  pit  rip 

1       p  9 nnn  mm 

p  nnn  a  n  1 1 1  <:i 
de  4000  mm 

PYppiHci  0  C\C\C\  mm 

C  AOCU  C  ^  \J\J\J  1  1 II  II 

Sols 

ferralltiques 

tropicaux 
(pauvres) 

2  typesde  sols : 
solsferralitiques 
(pauvres)  sols 
volcaniques  (fertiles) 

2  typesde  sols : 
-derives  de  basaltes 
(fertiles) 
-  derives 

de  granites  (pauvres) 

Population 
(millionsd'hab.) 

2,5 

2,19 

2,57 

Superfi cie  (km^) 

225000 

45130 

31  190 

Densite  moyenne 
par  zone 

1 1  habitants/km^ 

48  habitants'km^ 

83  habitants/km2 

M  ig rat  ions 

Le  departement  ) 
de  la  Lekie  (80  hab/ 
km^)  alimente 
un  fl  ux  migratoire 
verscelui  du  Mbam 
et  Kim  (17  hab/km2) 

Immigration  vers 
de  la  Meme  (en  prove- 
nance du  Nord-Ouest) 
et  du  M ungo  (en 
provenance  de  I'Ouest) 

2  CO u rants  migratoires  : 
-du  Nord-Ouest 
(71  hab/km^)  versle  Sud- 
Ouest  (33  hab/km2)  ; 
-de  I'Ouest  (96  hab/ 
km2)  vers  le  Littoral 
(GB  hab/km^^  et  le  Centre 
(24  hab/km^) 

Taille  du  menage 
agricole 

5,3 

5,7 

7 

Superfi  cie  moyenne 
cultivee  en  plantain 
(ha) 

0,1 

0,15 

0,075 

Superfi  cie  totale 
cultivee  par 
exploitation  (ha) 

1,85 

2,00 

1,75 

%  superfi  cie  cultivee 
reservee  au  plantain 

5,5  % 

7,5  % 

4,3  % 

La  banane  plantain  joue  un  role  important  dans  raccomplissement  des  deux  pre- 
mieres fonctions.  Comme  elle  est  produite  toute  I'annee,  elle  constitue  avec  le  manioc,  le 
macabo/taro  (zone  I  et  II)  ou  le  mms  (zone  III)  la  base  de  I'alimentation.  Cest  egale- 
ment  Fun  des  vivriers  les  plus  commercialises. 

Souvent  associe  a  d'autres  cultures  (vivrieres  ou  d'exportation),  le  bananier  plantain 
est  rarement  cultive  seul. 
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Dans  la  description  des  systemes  de  culture  en  zone  forestiere,  nous  nous  proposons 
de  faire  ressortir  I'importance  economique  et  spatiale  du  bananier  plantain  par  rapport 
aux  autres  especes  avec  lesquelles  il  est  associe. 

Les  systemes  de  culture  dans  la  zone  i 

Le  systeme  dominant  consiste  en  une  defriche  forestiere  avec  abattage  selectif  des 
arbres  et  une  mise  en  place  des  cultures  associees  (bananier  plantain,  macabo,  courge, 
arachide,  mais)  en  premiere  annee,  puis  cacaoyer  ou  cafeier  en  deuxieme  ou  en  troisie- 
me  annee.  Compte  tenu  du  regime  climatique  qui  permet  deux  saisons  de  culture  par  an, 
une  parcelle  de  meme  type  est  cultivee  a  la  deuxieme  saison  des  pluies  sur  un  autre 
emplacement  de  la  foret.  Nfeis  a  Tissue  de  deux  ou  trois  annees,  les  cultures  vivrieres 
laissent  la  place  aux  seuls  cacaoyers  ou  cafeiers.  La  poursuite  de  la  production  vivriere 
se  fonde  ainsi  sur  I'extension  progressive  des  plantations,  le  systeme  extensif  etant  un 
mode  de  gestion  de  la  baisse  de  fertilite. 

Ce  mode  traditionnel  de  culture  pent  connaitre  des  evolutions  selon  les  opportunites 
et  les  objectifs  des  producteurs.  On  note,  par  exemple,  dans  le  departement  du  Mbam  et 
Kim  (province  du  Centre),  une  tendance  a  la  specialisation  vers  le  bananier  plantain,  en 
reponse  a  la  demande  urbaine  croissante  ("V^ounde).  Et  la  banane  plantain  en  vue  de  la 
vente  pourra  etre  produite  en  quasi  monoculture  ou  dans  une  association  reduite  a  deux 
vivriers  (banane  plantain,  macabo). 

Le  tableau  2  revele  que  dans  la  zone  L  26200  ha  sont  consacres  au  bananier  plantain 
soit  5  %de  la  superficie  totale  cultivee.  Selon  ce  critere,  le  bananier  plantain  occupe  la 
troisieme  position,  parmi  les  cultures  vivrieres,  apres  le  mais  (5,5  %)  et  le  manioc  til  %) . 
La  preponderance  des  cultures  de  rente  est  manifeste  (60      avec  comme  culture  pre- 


Tableau  2^  Superfi  cies  consacrees  aux  cultures  dans  les  trois  zones  (en  1  000  ha). 


Zones 

Centre 

Est 

Sud 

Zone 
1 

Uttoral 

Sud- 
Ouest 

Zone 
II 

Quest 

Nord- 
Ouest 

Zone 
III 

Cameroun 

cacao 

144,0 

40,0 

7B,n 

pfin,n 

13,4 

74,5 

87,9 

13 

03 

24 

350,0 

cafe 

ip.n 

44,7 

31,0 

3fi,4 

fi7,4 

ai^ 

514 

14?, R 

?53,0 

plantain 

13, P 

2J. 

123 

lAJ 

64 

64 

1P,P 

53,3 

manioc 

PR,fi 

Fi-R  n 

5^ 

15  5 

POR 

23 

63 

93 

115,0 

macabo/ 
tare 

10,8 

lie 

63 

25,4 

323 

28,1 

19,3 

47,4 

98,1 

mais 

1X& 

13, P 

23 

P7,4 

73 

14- 

59,9 

59,1 

119,0 

2063 

p.  de  terre 

S3 

13,9 

P3,7 

P3,R 

igname 

33 

13 

23 

SO- 

43 

13,5 

P3,1 

banane 

13 

13 

1^ 

6v4 

103 

53 

153 

30  4 

autres 
cultures 

43,0 

21,3 

HA 

623 

14,0 

223 

414 

513 

223 

613 

superfi  cie 
totale 

PfiP.O 

143,0 

114,0 

505,0 

81,5 

POO,  5 

P8,P 

2323 

2233 

5P1,7 

196,0 

Source  :  Recensemer 

it  Agrico 

le  1984  (Ministere  de  I'Agriculture,  Cameroun). 
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ponderante  le  cacao  (51  %).  De  1984  a  1988,  la  surface  reservee  au  bananier  plantain  a 
peu  varie  (elle  s'est  maintenue  autour  de  26800 ha). 

Lessystemesde  culture  dansia  zone  II 

La  mise  en  valeur  de  cette  zone  est  marquee  par  le  developpement  des  plantations 
industrielles  avec  la  CDC  (50000  ha  plantes  en  hevea,  palmier  a  huile,  bananier)  dans  le 
Sud-Ouest,  la  Socapalm  ( 18500  ha  de  palmier  a  huile)  et  la  SPNP  (30(X)  ha  de  bananier) 
dans  le  Littoral. 

Dans  le  Sud-Ouest,  les  systemes  de  culture  sont  caracterises  par  une  preponderance 
de  I'association  cacaoyer/cultures  vivrieres,  la  nature  et  I'importance  des  vivriers  dans  le 
systeme  etant  liee  aux  debouches  commerciaux.  Une  etude  realisee  dans  cette  province 
(Losch  et  al.  1990)  repartit  les  unites  de  production  selon  quatre  types  de  systemes  de 
culture  : 

cacao  +  cafe  +  vivrier  28  % 

cacao  +  vivrier  44  % 

cafe  +  vivrier  17  % 

vivrier  seul  1 1  % 

Les  cultures  de  rente  (cacao,  cafe)  occupent  111000  ha,  soit  55  %de  la  superficie 
cultivee  dans  le  secteur  traditionnel.  Douze  mille  hectares  sont  reserves  au  bananier 
plantain  (6  %de  la  superficie  cultivee)  qui  se  trouve  ainsi  en  troisieme  place  apres  le 
manioc  (8     et  le  macabo/taro  ( 12  %) . 

Dans  le  Littoral,  on  note  une  quasi-monoculture  du  cafe  robusta  dans  le  nord  du 
Mungo;  les  cafeiers  occupent  presque  la  totalite  de  la  surface  cultivee  (Losch  1992).  Les 
cultures  vivrieres  les  plus  repandues  (mais,  manioc,  banane  plantain)  sont  pratiquees  en 
culture  intercalaire.  Dans  le  reste  de  la  province,  trois  types  de  systeme  de  culture  domi- 
nent  :  cacao  +  vivrier,  vivrier  seul,  palmier  a  huile  seul.  Notons  que  la  Socapalm  a  deve- 
loppe  des  plantations  villageoises  de  palmier  a  huile  dans  la  Sanaga-Maritime  et  le  sud 
du  Mungo.  Le  bananier  plantain  occupe  2000  ha  soit  3  %de  la  superficie  totale  cultivee 
dans  la  province  se  situant  ainsi  en  troisieme  position  apres  le  manioc  (6  %  et  le  maca- 
bo/taro (8^. 

De  1984  a  1988,  la  surface  consacree  au  bananier  plantain  a  progresse  de  4  %  dans 
I'ensemble  de  la  zone  II. 

Lessystemesde  culture  dansia  zone  III 

L'agriculture  de  la  zone  III  est  marquee  par  la  pression  demographique.  La  terre  est  cul- 
tivee avec  minutie  :  edification  de  billons,  recours  aux  engrais  organiques.  La  longue  sai- 
son  pluvieuse  est  mise  a  profit  pour  organiser  une  rotation  complexe  de  cultures  sur  le 
meme  champ,  au  cours  de  I'annee.  La  preponderance  du  cafeier  arabica  comme  plante 
pivot  d'associations  culturales,  constitue  egalement  une  caracteristique  majeure  des  s)«- 
temes  de  culture.  Le  cafeier  remplit  une  fonction  monetaire  et  une  fonction  de  marqua- 
ge  des  droits  fonciers.  Mais  la  forte  erosion  du  pouvoir  d'achat  et  I'apparition  de  nou- 
velles  opportunites  (maraichage,  pomme  de  terre,  banane  plantain)  participent  a  son 
declin.  On  peut  distinguer  trois  types  de  systemes  de  culture  : 
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•  systeme  cafeier  -  vivrier  :  c'est  le  plus  frequent.  Pour  les  cultures  vivrieres,  I'asso- 
ciation  de  base  mai's-haricot  coexiste  avec  des  tubercules  et  des  bananiers.  LTiomme 
s'occupe  de  I'entretien  des  cafeiers  et  laisse  ses  epouses  gerer  les  cultures  vivrieres. 

•  systeme  vivrier  :  I'association  de  base  est  constituee  par  le  mais,  le  haricot  et  les  ara- 
cees  (macabo,  taro)  auxquels  s'ajoutent  les  bananiers  et  quelques  arbres  fruitiers.  Une 
variante  de  ce  systeme  est  represents  par  les  jardins  de  case  qui  constituent  des  asso- 
ciations culturales  complexes  avec  une  large  gamme  des  produits  necessaires  a  I'ali- 
mentation.  La  fertilisation  organique  y  est  importante  (residus  frais  et  les  cendres 
issus  des  cuisine).  C'est  le  domaine  de  predilection  du  bananier  (Aufray  1996). 

•  systeme  cafeier  -  vivrier  =  maraichage  :  oii  le  maraichage  tend  a  se  substituer  au 
cafeier  dans  sa  fonction  monetaire  et  a  ne  lui  laisser  qu'un  seul  role  (le  renforcement 
de  la  securite  fonciere) . 

Dans  la  zone  III,  les  cafeiers  occupent  environ  40  %de  la  superficie  cultivee ;  le  bana- 
nier plantain  (2  %  vient  en  quatrieme  position  parmi  les  cultures  vivrieres,  derriere  le 
mais  (22  ^  le  macabo/taro  (9  ^  et  la  pomme  de  terre  (4  ^.  De  1984  a  1988,  la  surface 
reservee  au  bananier  plantain  a  augmente  de  22  %dans  I'Ouest  et  regresse  de  16  %dans 
le  Nord-Ouest. 

Production 

Le  suivi  de  revolution  de  la  production  de  la  banane  plantain  au  Cameroun  depuis  1984 
(tableaux  3  et  4)  montre  qu'elle  stagne  autour  d'un  million  de  tonnes  (dans  une  fourchet- 
te  situee  entre  0,8  et  1,3  millions  de  tonnes).  Et  d'une  maniere  generale,  la  production 
des  feculents  a  progresse  moins  vite  que  I'accroissement  de  la  population  (Figure  1).  Le 
tableau  3  indique  une  production  nationale  de  banane  «  non  industrielle  »  de  I'ordre  de 
700000  tonnes.  Ce  chiffre  nous  parait  excessif,  puisqu'une  telle  production  correspon- 
drait  a  une  consommation  de  70  capital  din.  D'autres  sources  (Banque  Mondiale) 
situent  la  consommation  de  banane  a  moins  de  20  kg/capita.  L'ecart  entre  ces  deux 
chiffres  depasse  ce  qui  peut  etre  justifie  par  les  pertes  au  champ  ou  au  cours  de  la  com- 
merciaUsation. 

La  confrontation  des  niveaux  de  production  et  de  superficies  fournies  par  le  RA 
debouche  sur  des  rendements  (production  a  ITiectare)  de  I'ordre  de  19  tonnes  (moyenne 
nationale)  voire  26  tonnes  (dans  le  Nord-CXiest).  Ces  rendements  sont  surestimes  proba- 
blement  a  cause  du  mode  de  calcul  adopte,  qui  fait  intervenir  une  norme  de  densite  en 
culture  pure  pour  chaque  espece  et  la  conversion  des  surfaces  observees  en  hectare  de 
culture  pure.  Nos  propres  enquetes  dans  le  Sud-Ouest  situent  les  rendements  de 
bananes  plantain  en  milieu  paysan  entre  5  et  15  tonnes.  Ces  niveaux  de  production 
s'expliquent  en  grande  partie  par  les  faibles  densite  de  plantation  (adoptees  dans  les 
associations),  le  peu  de  soins  appportes  a  la  culture,  I'absence  d'un  controle  efficace  sur 
les  parasites  (tableau  5).  II  convient  de  souligner  que  la  notion  de  rendement  n'a  qu'une 
valeur  tres  relative  pour  la  majorite  des  paysans.  Ces  derniers  raisonnent  beaucoup  plus 
en  termes  de  nombre  de  pieds  de  bananiers  productifs,  un  nombre  qu'ils  modulent  en 
fonction  de  leurs  objectifs. 
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Tableau  3.  Evolution  de  la  production  de  feculents(en  tonnes)  au  Cameroun  (1984- 
1990). 


A  nn  AA 

Dclllctllc  pidlllolll 

Manioc      Macabo/Taro      Igname    P.  de  terre  Banane  dessert 

1  yo'f 

1  UU  1  DUU 

1  OOO  OUU 

1  you 

701  Qon 
/ u 1 yuu 

1  1 

1  499  037 

1  081  945 

95707 

22  585 

741  549 

1986 

1  310388 

1 496088 

1  005817 

1 19519 

24263 

738  775 

1987 

948956 

1 336372 

898742 

100  740 

20  849 

742460 

1988 

854175 

1 176480 

840  808 

78715 

26662 

612035 

1989 

1 136308 

1  728814 

916746 

53480 

31  114 

593  535 

1990 

869  544 

1  587872 

1 18696 

25017 

594100 

1991 

958641 

1611911 

747228 

120  417 

37410 

622  235 

1992 

1  037  528 

1  645222 

548 11 2 

116000 

44587 

635470 

1993 

1  120  351 

1  643336 

431  315 

108315 

38114 

642330 

1994 

1 211 158 

1 760  800 

735228 

120  230 

41  327 

642330 

1995 

1  250  200 

1 780  500 

750  000 

120  230 

35000 

651  285 

Source  : 

Ministere  de  I'Agriculture,  Cameroun 

Tableau  4.  Evolution  de  la  production  de  bananes  plantain  (en  tonnes)  dans  les  sept 

provinces  meridionales  (1984-1990), 

Annee 

Centre  Sud 

Est 

Littoral   Sud-Ouest  Nord-Ouest  Quest 

Total 

1984 

190  700  57100 

144400 

63  500 

245000  158900 

126900 

1  001  600 

(19)  (6) 

(14) 

(6) 

(25)  (16) 

(13) 

1985 

209  376      79  838 

141 978 

63434 

429  891  136406 

172352 

1  238 1 02 

(17)  (7) 

(12) 

(5) 

(35)  (11) 

(13) 

1986 

211  367  62402 

204982 

70  255 

350  498       140  678 

264366 

1  310  388 

(17)  (5) 

(16) 

(5) 

(28)  (11) 

(21) 

1987 

138704  52054 

105420 

66  575 

283356  110628 

187493 

948956 

(15)  (5) 

(11) 

(7) 

(30)  (11) 

(20) 

1988 

156212      60  253 

105906 

49  465 

220  566       111  516 

1 46 1 76 

854175 

(18)  (7) 

(12) 

(6) 

(26)  (13) 

(17) 

1989 

136807  54826 

81  924 

71  544 

269  237  66042 

1 50 1 76 

1 136308 

(16)  (6) 

(10) 

(9) 

(32)  (8) 

(18) 

1990 

165854  87724 

100  854 

70  928 

175630  104910 

153790 

869  544 

(19)  (10) 

(12) 

(8) 

(20)  (12) 

(18) 

Source  : 

Enquetesagricolesannuelles,  Ministere  de  I'Agriculture,  Cameroun. 

Consommation 

Les  feculents  sont  les  aliments  de  base  au  Cameroun  et  la  banane  plantain  est  I'un  des 
feculents  les  plus  consommes.  Sa  consommation  moyenne  annuelle  est  estimee  a 
873000  tonnes;  la  difference  avec  le  volume  de  production,  s'explique  par  les  pertes  au 
champ  et  les  quantites  non  recoltees  ( 13  %)  (\ivier  1986). 

Plus  de  la  moitie  (52  %)  de  la  production  recoltee  est  autoconsommee.  Le  reste 
(416400  tonnes)  entre  dans  le  circuit  commercial.  La  consommation  par  habitant 
(83  kg/an)  est  en  baisse,  compte  tenu  du  taux  de  croissance  de  la  population  (3,2  et 
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1984       1985      1986      1987      1988      1989      1990      1991       1992       1993     1994  1995 


~  "O- -     banane  douce  — ■ —     plantain  M  manioc 

— •—    macabo/taro  ....0....  igname 

Source  :  Plantainfo  N°34,  avril  1998. 

Figure  1.  Evolution  de  la  production  de  feculentspar  liabitant  au  Cameroun. 

de  la  relative  stagnation  de  la  production.  Ce  chiffre  n'est  pas  representatif  des  habi- 
tudes alimentaires  de  I'ensemble  de  la  population  puisqu'il  existe  de  grandes  differences 
regjonales  :  la  banane  plantain  est  surtout  consommee  dans  sa  zone  de  production  (la 
partie  forestiere  du  pays)  et  les  cereales  dominent  dans  la  zone  de  savane. 

En  ville,  la  consommation  suit  revolution  des  revenus.  Lorsque  ces  derniers  dimi- 
nuent,  les  consommateurs  reduisent  la  quantite  de  banane  plantain  consommee  ou 
reportent  leurs  achats  sur  le  manioc  (plus  facile  a  transformer  et  a  stocker),  les  rebuts 
de  banane  «  industrielle  »  (moins  chere)  ou  les  cereales.  Comparee  a  la  production  tota- 
le,  la  consommation  urbaine  de  bananes  plantain  reste  encore  limitee,  a  peine  30  %de  la 
production  nationale  alors  que  le  taux  d'urbanisation  est  de  50  %  (tableau  6).  Douala, 
qui  rassemble  plus  de  la  moitie  de  la  population  de  la  zone  II,  consomme  environ  50(X)0 
tonnes  de  bananes  plantain  soit  a  peine  20  %de  la  production  du  Sud-Ouest.  La  consom- 
mation de  "VJiounde  represente  35  a  40  %de  la  production  du  Centre.  La  consequence  est 
la  faible  incitation  qu'exerce  la  demande  urbaine  sur  I'ensemble  de  la  production  dont 
les  ressorts  restent  essentiellement  ceuxde  I'autoconsommation  (Temple  et  al.  1997). 
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Tableau  5.  Contraintes  de  production  de  bananes  piantain  evoqueespar  iesproduc- 
teurs(par  ordre  d'importance  decroissant). 


Zones 

Zone  1 

Zone  II 

Zone  III 

Provinces 

enquetees 

Est 

Sud-Ouest 

Nord-Ouest 

Prindpales 

•  pression  elevee  des 

•  ravaqeurs (charancons 

•  insuffi  sance  quantitative 

contraintes 

mauvaises  herbes 

et  nematodes 

et  qualitative  des  rejets 

•  pourriture  de  tiqes 

•  chutes 

•  deperissement 

et  jaunissement 

•  manque  de  rejets 

desbananiers 

desfeuilles 

de  bonne  qualite 

•  amenuisement 

•  verse  (chutes) 

•  connaissancestechniques 

de  bonnesterres 

•  feux  de  brousse 

non  adapteesa  I'evolution 

•  penurie  des  moyens 

•  manque 

(dessystemestraditionne! 

de  transport  pendant 

des debouches 

de  culture  a  f aible  densite 

la  saison  despluies 

vers  des  ^stemesde 

•  durete  de  la  puipe 

quasi  monoculture) 

(caractere 

•  penurie  des moyensde 

non  apprecie  par 

transport  pendant 

lesconsommateurs 

la  saison  des  pluies 

de  Douala) 

Sources 

enquete  diagnostic 

enquete  diagnostic  CRBP 

enquete  diagnostic  DPA 

PNVA  1996 

1993 

1996 

Tableau  6.  Consommation  urbaine  de  bananes  plantain  au  Cameroun. 


Lieu 


Ck)nsommation  (tonnes) 


Provenance  prindpale 


Yaounde 

Autres  villesdu  Centre  Sud 

Villesde  I'Est 

Douala 

N'kongsamba 

Autres  villesdu  Littoral 

Garoua 
Maroua 
Ngaoundere 
Autres  villesdu  Nord 

Bamenda 

Autres  villesdu  Nord-Ouest 
Bafoussam 

Autres  villesde  I'Ouest 
Kumba 

Autres  villesdu  Sud-Ouest 

Total  villes 
Marches  ruraux 
TOTAL  commercialise 


82000* 
26000 
10600 
44600* 
9  500 
23300 

800 
700 
400 
1  700 

7700 
11  100 

10  800 
25200 
7000 

20  200 

281  600 
134800 
416400 


Centre 
Centre  Sud 
Est 

Sud-Ouest 
Moungo,  Sud-Ouest 
Sanaga-maritime,  Littoral 

Est 


Mezam,  Ouest 
Nord-Ouest,  Ouest 


Ouest 
Sud-Ouest 


Source  :  Etude  de  la  commercialisation  desproduitsvivriersau  Cameroun  (Vivier  1986). 

*  la  consommation  de  Yaounde  nous paraTt  surestimee  (1 26  kg/hab)  et  celle  de  Douala  sousestimee 
(50  kg/hab).  Lesenquetesde  consommation  alimentaire  realiseesen  1984  par  la  DSCN  estiment  la  consom- 
mation de  banane  plantain  a  89  kg/hab  a  Yaounde  et  a  64  kg/hab  a  Douala.  Une  enquete  plus  recente  a 
Yaounde,  en  1994,  donne  une  estimation  de  consommation  de  70  kg/hab  (Temple  et  al.  1997). 
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La  banane  plantain  est  consomme  sous  diverses  formes  qui  varient  selon  les  regions 
(tableau  7). 

Commercialisation  et  revenus 
de  la  banane  plantain 

La  banane  plantain  ne  joue  pas  seulement  un  role  dans  I'autoconsommation  des 
menages  agricoles,  elle  est  egalement  avec  la  pomme  de  terre,  le  vivrier  le  plus  commer- 
cialise, celui  qui  procure  le  revenu  (valeur  des  ventes)  le  plus  important  aux  producteurs 
(tableau  8).  Avec  un  hectare  de  bananiers  plantain,  et  en  retenant  comme  donnees 
moyennes  1 000  pieds  plantes  avec  un  prix  de  vente  du  regime  de  500  FCFA,  c'est  un 
revenu  de  500  000  FCFA  qui  est  accessible.  Encore  faut-il  pouvoir  ecouler  ces  1  OCX) 
regimes  rapidement.  Les  revenus  tires  de  la  banane  plantain  peuvent  etre  significatifs 
mais  sont  irreguliers  :  10000,  50(X)0,  1(X)000  FCTAobtenus  au  cours  d'une  annee  par  la 
vente  au  bord  de  la  route,  devant  la  case,  a  I'acheteur  occasionnel,  a  la  revendeuse  itine- 
rante  («  bayam  sellam  »)  ou  la  vente  au  marche  urbain  en  louant  les  services  d'un  trans- 
porteur  (Losch  1990). 

Le  commerce  de  la  banane  plantain  revet  une  grande  importance  sur  le  plan  social  : 
il  permet  a  beaucoup  d'intervenants  d'avoir  une  activite  economique.  Plus  de  6000 
points  de  vente  de  bananes  plantain  au  detail  ont  ete  denombres  au  Cameroun  (Mvier 
1986). 

D'une  maniere  generale,  la  filiere  de  commercialisation  de  la  banane  plantain  se 
caracterise  par  une  structure  en  sablier.  Au  stade  de  la  production,  on  est  en  presence 
d'un  grand  nombre  de  planteurs  disperses  et  faiblement  organises  (pres  de  25000 
exploitations  ont  vendu  de  la  banane  plantain  en  1984).  Al'autre  bout  de  la  filiere  se 
trouvent  une  multitude  de  consommateurs.  Au  stade  intermediaire,  la  distribution  est  le 
fait  d'un  nombre  relativement  pen  eleve  d'agents.  Cette  structure  en  sablier  contribue  a 
I'elevation  des  couts  de  distribution ;  en  effet,  les  producteurs  independants  presentent 
sur  le  marche  des  lots  peu  importants  en  volume,  d'oil  la  necessite  pour  le  grossiste  (col- 
lecteur)  d'effectuer  le  groupage  avant  I'expedition.  Un  certain  nombre  de  contraintes 


Tableau  7.  Formes  de  preparation  de  la  banane  plantain  dans  les  trols  zones. 


Zone  1 

Zone  II 

Zone  III 

Province 

Centre,  Est,  Sud 

Uttoral 

Quest 

Fbrmesde  preparation 

bouillies 

decoupees,  bouillies 

banane  plantain 

des  bananes  plantain 

bouillieset  pilees 

et  melangeesa  I'huile ; 

ou  banane  melangee 

en  puree 

braisees 

a  de  la  viande 

en  bouillon 

bouillies 

(kondre) ; 

f  rites 

frites 

en  pate  avecdu  haricot 

couscous 

chips 

en  pate  avec  des 

chips 

ragout  (pepe-soup) 

legumes  verts 

frites 
bouillies 


Source  :  Le  grand  livre  de  la  cuisine  camerounaise  (Grimaldi  et  Bikia  1985)  et  enquete  consommation  CRBP. 
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Tableau  8.  Valeur  des  ventes  par  exploitation  (en  1  000  FCFA)  des  principales  cultures 
dans  les  trois  zones. 


Zones 

Centre 

Est 

Sud 

Zone 
1 

Uttoral 

Sud- 
Ouest 

Zone 
II 

Quest 

Nord- 
Ouest 

Zone  Cameroun  Commer.* 
Ill  (%) 

cacao 

173,0 

113,0 

192,0 

159,0 

194,0 

489,0 

341,0 

36,0 

54,0 

45,0 

207,0 

100 

cafe 

174,0 

185,0 

62,0 

140,0 

538,0 

124,0 

331,0 

71a** 
155r 

57a 
68r 

64a 
111r 

64a 
220r 

100 

banane 
plantain 

111,0 

93,0 

60,0 

88,0 

76,0 

127,0 

101,0 

46,0 

57,0 

51,0 

83,0 

42 

banane 
dessert 

33,0 

53,0 

21,0 

36,0 

23,0 

52,0 

37,0 

30,0 

31,0 

30,0 

71,0 

32 

manioc 

101,0 

81,0 

47,0 

76,0 

71,0 

269,0 

170,0 

70,0 

73,0 

71,0 

108,0 

30 

m  a  Ts 

7,4 

23,0 

7,6 

13,0 

9,3 

11,1 

10,0 

22,0 

60,0 

41,0 

31,0 

23 

macabo/ 
taro 

15,6 

7,6 

13,0 

12,0 

16,0 

22,0 

19,0 

12,0 

12,0 

11,0 

14,3 

23 

igname 

22,0 

22,0 

16,0 

14,2 

15,0 

12,0 

9,3 

10,0 

19,0 

29 

pomme 
de  terre 

25,0 

29,0 

26,0 

24,4 

42 

*  taux  de  commercialisation  au  niveau  national. 

*  *  a  :  arabica 
r  :  robusta 

Source  :  Recensement  agricole  1984  (Ministere  de  I'agriculture,  Cameroun). 


affectent  la  capacite  de  la  filiere  a  assurer  une  meilleure  adequation  de  I'offre  a  la 
demande  : 

•  I'etat  de  degradation  des  routes  qui  rend  difficile  et  onereux  I'ecoulement  du  produit 
en  saison  des  pluies, 

•  le  manque  de  capital  :  les  operateurs  de  la  filiere,  et  en  particulier  les  grossistes, 
eprouvent  des  difficultes  a  reunir  les  fonds  necessaires  a  I'exercice  de  leurs  activites, 

•  la  saisonnalite  de  I'ofire  :  elle  se  caracterise  par  une  baisse  de  I'ofire  en  saison  des 
pluies,  une  hausse  des  prix  a  la  production  qui  renforce  I'instabilite  au  sein  de  la 
filiere  et  precarise  la  situation  de  nombreux  agents. 

Toutefois,  en  terme  de  taux  de  commercialisation  (42  ^  et  des  volumes  commerciali- 
ses (plus  de  400000  tonnes  par  an),  la  banane  plantain  occupe  le  premier  rang  parmi  les 
cultures  vivrieres.  Son  marche  potentiel  est  relativement  important  (tableau  9)  mais  les 
contraintes  de  production  et  surtout  de  distribution  doivent  etre  levees  pour  le  conquerir. 

Conclusion 

La  banane  plantain  joue  un  role  important  dans  la  securite  alimentaire  du  Cameroun. 
Elle  est  produite  par  pres  de  la  moitie  des  exploitations  agricoles  du  pays  sur  des  petites 
surfaces  (0,1  ha  en  moyenne),  generalement  en  association  avec  d'autres  cultures 
(vivrieres  ou  d'exportation) .  En  terme  de  superficie  cultivee,  le  bananier  plantain  appa- 
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Tableau  9.  Departements  producteurs  de  banane  plantain  et  principaux  debouches. 


Zonos 

Centre 

Est 

Sud 

Littoral 

Sud- 

Quest     Nord-  Quest 

Ouest 

r  1  1 1 1  Ol  pdU  A 

Ivl  Udlll  t;l 

Haut- 

Dja  et 

Sanaga 

Meme 

Noun 

Mezam 

departements 

Kim 

Nyong 

Lobo 

Maritime 

Koupe 

Menoua 

Ngoketunja 

producteurs 

Lekie 

Lorn  et 

Manengouba  Nde 

Nyong  et 

Djerem, 

(Ntonga) 

Mfoumou 

Boumba- 
Ngoko 

Debouches 

Yaounde 

villes 

villes 

Douala 

Douala 

Baf  oussam 

Bamenda 

villes 

de  I'Est 

du  Sud 

villesdu 

villesdu 

Bamenda 

villesdu 

du  Centre 

Nord 

Gabon 

Littoral 

Sud-Ouest 

Douala 

Nord-Ouest 

Cameroun 

Gabon 

Gabon 

Yaounde 

Nigeria 

RCA 

(vole 

(vole 

villes 

Congo 

maritime)  maritime) 

de  I'Ouest 

Nigeria 

rait  comme  une  culture  secondaire.  Par  contre,  c'est  I'un  des  vivriers  les  plus  commer- 
cialises et  les  plus  remunerateurs.  La  production  de  banane  plantain  stagne  autour  d'un 
million  de  tonnes  depuis  une  dizaine  d'annees.  Sa  consommation  en  villes  represente 
30  %de  la  production  nationale  alors  que  le  taux  d'urbanisation  est  de  50  %  C'est  encore 
rautoconsommation  et  non  la  demande  urbaine  qui  constitue  le  ressort  dominant  de  la 
production.  Le  marche  potentiel  de  bananes  plantain  reste  relativement  important  mais 
les  contraintes  de  production  et  surtout  de  distribution  doivent  etre  levees  pour  le 
conquerir. 

Le  developpement  de  la  filiere  passe  par  : 

•  une  amelioration  de  la  production  qui  tienne  compte  de  la  specificite  des  systemes 
de  culture  (notamment  en  diffusant  aupres  des  planteurs,  des  techniques  appro- 
priees  en  vue  d'accroitre  leur  productivite), 

•  une  meilleure  articulation  au  marche,  ce  qui  implique  un  renforcement  de  I'efficaci- 
te  des  systemes  de  distribution  (en  facilitant  le  fmancement  des  operations  de  la 
filiere,  en  encourageant  les  organisations  des  producteurs  et  en  developpant  les 
infrastructures  de  commercialisation) . 
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La  production  de  bananes 
et  de  bananes  plantain 
en  Republique  Democratique 
du  Congo 


Bakelana  Ba  Kufi  mfut  et  T.  Muyunga 


Abstract  -  Banana  and  plantain  production  in  the  Democratic  Republic  of  Congo 

Bananas  and  plantains  are  important  food  crops  in  the  Democratic  Republic  of  Congo 
(DRC).  Production  data  show  that  bananas  and  plantains  are  the  second  food  crop  after 
yam.  Seventy  percent  of  the  production  is  directly  consumed  by  producers  and  the 
remaining  30%  representsthe  portion  sold  and  post  harvest  losses. 

A  large  diversity  of  cultivars  exists  in  DRC.  Some  of  them  are  cultivated  in  the  forest  zone 
and  others  in  the  savannah.  Farmers  use  traditional  methods  for  production  and  the 
efforts  made  by  the  government  to  help  them  to  improve  their  production  are  not 
sufficient. 

The  farmers  produce  suckers  themselves  and  tissue  culture  methods  are  unknown  in  the 
country.  Most  of  the  suckers  are  contaminated. 

Market  prices  vary  from  one  place  to  another.  In  some  places,  only  the  rich  can  afford  to 
buy  bananas  and  plantains. 

Resume 

La  banane  et  la  banane  plantain  sont  des  aliments  importants  pour  la  population  de  la 
Republique  Democratique  du  Congo  (RDC).  Les  donnees  de  la  production  revelent  que  la 
banane  et  la  banane  plantain  viennent  en  deuxieme  position  apres  le  manioc.  Environ 
70  %  de  la  production  est  directement  consommee  par  les  producteurs  et  30  %  represen- 
te  aussi  bien  la  quant  it  e  commercialisee  que  celle  perdue  apres  la  recolte. 
La  RDC possede  une  grande  diversite  de  cultivars  bananiers.  Pluaeursd'entre  eux  sont  cul- 
tives  dans  les  zones  forestieres  et  dans  la  savane.  Les  paysans  continuent  d'utiliser  les 
methodestraditionnelleset  leseffortsfaitspar  le  gouvernement  pour  les  aider  a  produire 
plus demeurent  insuffisants. 

Les  rejets  sont  produits  par  les  paysans  eux-memes,  la  technique  de  culture  de  tissus  est 
inconnue  et  la  plupart  de  rejets  sont  contamines. 

Lesprix  sur  le  marche  different  d'un  endroit  a  I'autre.  A  certains  en  droits,  la  banane  et  la 
banane  plantain  sont  destineesaux  nantis. 


INERA,  Kinshasa,  Republique  Democratique  du  Ckango. 
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Introduction 

La  banane  dessert  et  la  banane  plantain  constituent  une  nourriture  de  base  chez  les 
populations  de  la  Republique  Democratique  du  Congo.  Les  statistiques  agricoles  du  pays 
indiquent  que  la  banane  vient  en  deuxieme  position  dans  le  tonnage  des  cultures 
vivrieres  (Tableau  1). 

Pres  de  70  %de  la  production  bananiere  est  directement  consommee  par  les  produc- 
teurs  ruraux.  Les  30  %  restants  representent  la  partie  commercialisable  et  I'ensemble 
des  pertes  enregistrees  dans  le  conditionnement  des  produits  apres  recolte. 

Depuis  des  annees,  la  culture  de  la  banane  ne  beneficie  pas  d'un  encadrement  tech- 
nique et  financier  consequent  de  la  part  de  I'Etat  congolais.  Cette  culture  est  peut-etre 
consideree,  a  tort,  comme  une  culture  facile  pour  les  paysans. 

La  Republique  Democratique  du  Congo  abrite  une  grande  diversite  de  Musa,  surtout 
en  ce  qui  concerne  les  bananiers  plantain  dont  certains  restent  encore  non  identifies.  La 
culture  des  bananiers  est  particulierement  importante  dans  les  zones  forestieres  oil  elle 
rentre  dans  le  systeme  «  sylvo-bananier  »,  tandis  que  dans  les  zones  de  savane  elle 
constitue  une  culture  de  case. 

Ces  dernieres  annees,  la  production  totale  de  bananes  depasse  les  deux  millions  de 
tonnes,  sur  une  superficie  totale  cultivee  d'environ  six  cent  milles  hectares,  avec  un  ren- 
dement  a  ITiectare  de  I'ordre  de  trois  tonnes.  L'insuffisance  de  materiel  de  plantation 
sain  et  I'incidence  elevee  du  charangon  noir  du  bananier  et  de  la  cercosporiose  noire 
constituent  les  facteurs  qui  diminuent  sensiblement  le  rendement  a  la  recolte. 

Donnees  relatives  a  la  production 

Nombre  d'exploitations 

Le  nombre  d'exploitations  bananieres  en  Republique  Democratique  du  Congo  est  diffici- 
lement  estimable.  II  comprend  des  exploitations  commerciales,  de  subsistance  et  d'auto- 
subsistance. 

Donnees  Statistiques 

Les  donnees  statistiques  (tableaux  1  et  2)  sont  basees  sur  des  estimations  faites  par  des 
agents  du  service  national  des  statistiques  du  ministere  de  I'Agriculture,  sur  la  base 
d'enquetes  menees  sur  le  terrain  chez  les  producteurs  de  bananes.  Certes,  ces  donnees 
ne  refletent  pas  exactement  la  realite  de  la  production  nationale,  mais  elles  donnent  une 
idee  de  celle-ci  en  fonction  de  la  population  active  en  zone  rurale.  Des  donnees  exactes 
de  production  sont  difficiles  a  obtenir  compte  tenu  de  differentes  contraintes  liees  a  la 
commercialisation,  au  transport,  a  la  consommation,  a  I'organisation  du  systeme  admi- 
nistratif,  etc.  Les  estimations  de  la  production  sont  basees  sur  une  evaluation  des  super- 
ficies cultivees,  du  rendement  a  ITiectare  et  de  la  demographic  en  zone  rurale. 

En  observant  ces  donnees,  on  a  I'impression  que  la  production  et  la  superficie  culti- 
vee augmentent  chaque  annee  pendant  la  periode  de  1990  a  1994  qui  a  pourtant  ete  une 
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Tableau  1.  Part  des  bananes  dans  la  production  vivriere  (1990-1994). 

Production  annuelle  (xlOOO  tonnes) 

Culture 

1990 

1991 

1992 

1993 

1994 

Manioc 

18715 

19  366 

19  779 

18890 

19901 

Banane  plantain 

2097 

2090 

2117 

2186 

2262 

M  ais 

1  008 

1  022 

1  053 

1  130 

1  184 

Arachide 

528 

531 

548 

593 

598 

Banane  dessert 

405 

406 

407 

407 

408 

Rz  paddy 

392 

394 

403 

430 

426 

Patate  douce 

377 

399 

443 

402 

407 

Igname 

267 

287 

290 

290 

294 

Haricot 

201 

206 

209 

215 

220 

Total 

23990 

24702 

25248 

24543 

24902 

Rapport 
Banane/ vivres 

0,104 

0,101 

0,099 

0,106 

0,107 

Source  :  &rvice  national  desstatistiquesagricoles,  Ministere  de  I'Agriculture  1995. 

Tableau  2.  Superficie  bananiere  cultivees  (1990-1994). 

Annees 

Superficie  (ha) 

Banane  plantain 

Banane  dessert 

Total 

1990 

430  326 

105930 

536256 

1991 

428271 

106160 

534431 

1992 

435073 

106437 

541 510 

1993 

458244 

116792 

575036 

1994 

474589 

117050 

591  639 

Source  :  &rvice  national  desstatistiquesagricoles,  Ministere  de  I'Agriculture  1995. 


periode  douloureuse  pour  le  pays  a  cause  d'une  crise  politique  et  economique  ardue ;  une 
periode  egalement  caracterisee  par  une  defectuosite  de  I'outil  agricole  et  du  systeme 
routier,  et  par  le  manque  quasi  total  d'intrants  agricoles  et  de  capitaux. 

Contrainteset  problemes  rencontresa  la  production 

La  production  bananiere  est  confrontee  a  beaucoup  de  problemes  qui  constituent  des 
contraintes  majeures.  Ces  contraintes  sont  d'ordre  agro-climatique  et  socio-economique. 

Contraintesagro-climatiques 

Pauvrete  des  sols  cultivables 

Les  sols  de  la  Republique  Democratique  du  Congo  (RIX!)  sont  en  grande  partie  ferrali- 
tiques,  lessives  et  acides.  Sans  I'apport  de  fumures  minerales  et  organiques,  leur  fertilite 
se  deteriore  rapidement  apres  la  mise  en  culture.  Sur  les  bananiers  des  cycles  consecu- 
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tifs,  de  faibles  rendements  sont  enregistres  sur  ces  differents  sols,  d'oii  I'existence  d'une 
pratique  culturale  extensive  chez  les  paysans. 

Qualite  du  materiel  vegetal 

Le  bananier  etant  une  plante  a  multiplication  vegetative,  les  paysans  utilisent  le  mate- 
riel vegetal  tout  venant,  comprenant  a  la  fois  des  varietes  locales  et  des  varietes  amelio- 
rees  introduites  par  la  colonisation  beige  dans  les  annees  1950  mais  aujourd'hui  en  etat 
de  degenerescence.  Les  paysans  obtiennent  du  materiel  de  plantation  a  partir  de  leurs 
propres  champs,  par  echange  avec  les  voisins,  et  rarement  sur  le  marche.  La  multiplica- 
tion des  rejets  par  la  technique  de  culture  des  tissus  est  encore  absente. 

Maladies  et  ravageurs 

La  principale  maladie  qui  diminue  sensiblement  la  porductivite  est  la  cercosporiose 
noire  {Mycosphaerella  fijiensis) .  Cette  maladie  a  surtout  ete  recensee  dans  les  zones  de 
basse  et  moyenne  altitude.  D'autres  maladies  comme  la  fusariose  et  les  maladies  virales 
ont  ete  signalees  dans  le  pays,  mais  elles  sont  de  moindre  importance.  Parmi  les  grands 
ravageurs  du  bananier  qui  diminuent  aussi  sensiblement  le  rendement  a  la  recolte,  on 
trouve  le  charangon  noir  et  les  nematodes. 

Pratiques  culturales 

Les  paysans  adoptent  difficilement  de  nouvelles  pratiques  culturales  par  peur  d'encourir 
des  risques  a  la  recolte.  Le  bananier  est  principale ment  cultive  en  zone  forestiere.  En 
savane,  la  culture  de  case  predomine.  Dans  les  deux  cas,  il  est  associe  aux  autres  cul- 
tures vivrieres  ou  en  «  sylvo-bananier  »  dans  les  zones  forestieres. 

Contraintessocio-economiques 

Absence  d'encadrement  du  paysan  par  I'Bat 

La  culture  de  la  banane  souffre  du  manque  d'encadrement  technique,  materiel  et  finan- 
cier de  la  part  de  I'Etat  congolais.  Le  gouvernement  de  I'ex-Zaire  a  essaye  de  financer 
quelques  activites  agricoles.  Mais  presque  rien  n'a  ete  engage  pour  la  culture  bananiere, 
consideree  peut-etre  a  tort  comme  une  culture  facile. 

Mauvais  etat  de  1' infrastructure  routiere 

Dans  I'etat  actuel  des  choses,  transporter  les  recoltes  du  centre  de  production  aux 
centres  de  consommation  ou  de  commercialisation  est  un  calvaire  en  Republique  Demo- 
cratique  du  Congo.  La  plupart  des  routes  se  trouvent  dans  un  etat  de  delabrement  trop 
avance.  Lhe  grande  partie  de  la  production  est  perdue  pendant  le  transport  aux  marches 
de  commercialisation. 

Mauvaise  organisation  du  marclie 

Les  producteurs  de  banane  vendent  directement  aux  consommateurs,  ou  aux  commer- 
9ants,  grossistes  ou  detaillants.  Les  prix  de  vente  sont  fonction  de  I'ofire,  du  marche  et 
de  la  qualite  du  produit.  Plusieurs  prix  peuvent  exister  dans  un  me  me  marche  pour  la 
me  me  quahte  de  produit. 
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Usages  limit es 

La  banane  plantain  et  la  banane  a  cuire  sont  mangees  cuites  ou  pilees  en  pate.  La  bana- 
ne  douce  est  mangee  comme  dessert.  La  banane  a  biere  est  transformee  en  boisson  loca- 
le. II  n'y  a  pas  d'autres  transformations  telles  que  la  farine,  les  chips  ou  les  frites,  comme 
c'est  le  cas  dans  d'autres  pays. 

La  production  future 

Cette  production  est  prometteuse.  Depuis  I'installation  des  nouvelles  autorites,  les  pers- 
pectives d'une  nouvelle  relance  agricole  se  dessine  a  ITiorizon,  avec  de  nouveaux  espoirs 
d'une  regain  de  confiance  des  bailleurs  de  fonds  et  des  operateurs  economiques. 

Suggestions 

LEtat  congolais  doit  stimuler  les  producteurs  en  controlant  les  parametres  de  produc- 
tion ;  fournir  un  encadrement  efficace  et  chercher  a  garantir  le  pouvoir  d'achat  du  pro- 
ducteur ;  relancer  la  recherche  agronomique  sans  laquelle  aucune  amelioration  agricole 
n'est  possible ;  eviter  de  commettre  les  erreurs  du  passe  comme  celle  de  la  zairianisation 
(retrait  de  la  gestion  des  fermes  et  des  entreprises  par  I'Etat  aux  ayants  droits). 


Donnees  relatives  a  la  consommation 
de  la  banane 

Etant  un  aliment  de  base,  la  banane  est  tres  consommee  en  RDC.  L'importance  de  la 
consommation  est  liee  au  type  de  banane  produite  et  aux  habitudes  alimentaires  de  la 
region.  Les  quantites  reellement  consommees  ne  sont  pas  connues  avec  exactitude. 
Neanmoins,  certaines  estimations  faites  a  partir  de  la  consommation  globale  et  per  capi- 
ta existent  (Tableau  3). 


Tableau  3.  Consommation  annuelle  de  bananes  (1975-1984). 


Annees  Consommation  per  capita  (kg) 


Hantain 

Banane  dessert 

1975 

61,33 

13,83 

1976 

60,87 

13,64 

1977 

59,07 

13,27 

1978 

54,44 

12,13 

1979 

53,91 

12,13 

1980 

53,38 

12,08 

1981 

52,82 

11,90 

1982 

52,27 

11,77 

1983 

51,71 

11,63 

1984 

51,49 

11,49 

Source 

:  Production  et  commercialisation  de  la  banane  au  Zaire. 

Projet  660-070/Ua\ ID/PRAGMA  Corp. 

Mars  1987. 
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Tableau  4.  Parts  de  la  commercialisation  et  de  I'autoconsommation  de  bananes 


(1975-1984). 


Annee 

Production  totale 

1  nnn  Tnnnp^^ 

Commercialisation 

\'°) 

Autoconsommation 

\ '°} 

1 975 

1  385 

31 

1976 

1  417 

31 

69 

1977 

1  433 

31 

69 

1978 

1  349 

33 

67 

1979 

1  378 

33 

67 

1980 

1  408 

33 

67 

1981 

1  438 

33 

67 

1982 

1  470 

34 

66 

1983 

1  502 

34 

66 

1984 

1  534 

34 

66 

Source  :  Production  et  commercialisation  de  la  banane  au  Zaire.  Projet  660-070/USAID/PRAGIVI A  Corp. 
Mars  1987. 


La  part  de  1 'autoconsommation  dans  la  production  totale  est  elevee  (Tableau  4)  du 
fait  de  plusieurs  contraintes  connues  dont  : 

•  les  difficultes  d'evacuation  des  produits  vers  les  grands  centres  de  commer- 
cialisation ; 

•  I'absence  d'une  technologic  de  transformation  de  la  banane  en  plusieurs  sous-pro- 
duits ; 

•  I'existence  d'un  marche  non-organise ; 

•  les  difficultes  dans  le  stockage  des  produits  apres  recolte. 

Donnees  relatives  aux  caracteristiques 
des  differents  types  de  bananes 

Quatre  types  de  bananes  sont  cultivees  en  RDC  :  la  banane  douce  ou  dessert  (AAA),  la 
banane  plantain  (AAB),  la  banane  a  cuire  (ABB)  et  la  banane  a  biere. 

NB  :  Les  donnees  presentees  dans  ce  travail  ne  mentionnent  pas  avec  exactitude  les 
parts  de  la  banane  a  cuire  et  a  biere.  Les  donnees  de  la  banane  a  cuire  se  retrouvent 
dans  celles  du  plantain  et  celles  de  la  banane  a  biere  se  retrouvent  dans  celles  de  la 
banane  dessert. 

Interet  pour  I'avenir 

Al'avenir,  les  types  plantain,  dessert,  et  a  cuire  resteront  d'importants  aliments  de  base 
des  populations  congolaises.  L'amelioration  de  la  technologic  apres  recolte  fournira 
beaucoup  de  sous-produits  sur  le  marche  de  consommation  et  permettra  a  la  REXI!  de 
revaloriser  le  systeme  de  production. 
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Actuellement,  ^I^ERA  possede  un  programme  bananier  en  son  sein  qui  s'attelle  a 
reconstituer  les  collections  et  a  tester  les  nouveaux  cultivars,  mais  eprouve  beaucoup  de 
difficultes  a  trouver  des  financements  pour  ses  projets  de  recherche.  Des  collaborations 
existent  avec  les  reseaux  BARNESAet  MUSACO,  et  avec  les  centres  internationaux 
(IMBAP,  CRBP  et  IIT^. 

Donnees  relatives 

au  fonctionnement  de  la  filiere 

Systemesde  culture 

Trois  systemes  de  culture  prevalent : 

•  La  culture  de  case,  pratiquee  dans  tout  le  pays ; 

•  La  monoculture  extensive,  surtout  frequente  dans  les  zones  de  savane  oii  la  fertilite 
est  partiellement  maintenue  avec  la  decompostion  de  la  matiere  organique  prove- 
nant  du  feuillage  forestier ; 

•  La  culture  associee  avec  des  cultures  perennes  et  vivrieres. 

Evolutions  previsibles 

Avec  I'accroissement  de  la  population  et  I'amelioration  de  la  technologic  de  transforma- 
tion, on  pent  s'attendre  a  une  augmentation  de  la  partie  commercialisee  et  a  une  bonne 
restructuration  du  marche  concourant  a  une  diminution  sensible  des  inter medi aires  de 
la  filiere  de  commercialisation. 

Systeme  de  recherche 

Le  systeme  de  recherche  est  en  reforme  et  pietine,  du  fait  d'une  longue  periode  d'insta- 
bilite  agro-socio-economique  que  vient  de  traverser  le  pays  pendant  sept  ans.  Par 

Tableau  5.  Importance  des  menages  agricoles  dans  les  differents  provinces  de  la  RDC 


en  1993. 

Province 

Population  totale  (milliersd'hab.) 

%  de  menages  agricoles 

Kinshasa 

3793 

6,75 

Bas- Congo 

2609 

61,41 

Bandundu 

4979 

76,48 

Equateur 

4840 

59,00 

Haut-Congo 

5359 

90,00 

Maniema 

1  192 

94,45 

Nord-Kivu 

3276 

79,20 

Sud-Kivu 

2751 

83,77 

Shaba 

4047 

63,50 

Kasai  occidental 

3857 

75,42 

KasaT  oriental 

4376 

65,60 

Source  :  Statistiquesagricolesharmoniseesdesprincipalescultures  vivrieres  et  de  I'elevage  1993  et  1994. 
Ministere  de  I'Agriculture  et  du  Developpement .  Service  national  desstatistiquesagriccles. 
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manque  de  motivation,  les  chercheurs  ont  seulement  essaye  de  sauvegarder  le  patrimoi- 
ne  genetique.  AlTieure  actuelle,  le  systeme  de  recherche  florissant  mis  en  place  par  la 
colonisation  beige  bien  avant  I'independance  du  pays  en  1960  est  a  rebatir. 

L'IRAZ(lnstitut  de  recherches  agronomique  et  zootechnique  de  la  communaute  econo- 
mique  des  pays  des  grands  lacs)  qui  avait  pour  mission  de  promouvoir  cette  recherche,  en 
particulier  sur  la  banane,  est  aussi  paralyse  par  le  manque  de  finan cement. 

Donnees  quantitatives  de  I'offre 

Les  quantites  offertes  sur  le  marche  ne  sont  pas  connues  avec  exactitude.  EUes  peuvent 
etre  estimees  a  partir  de  la  production  totale  annuelle,  moins  les  pertes  a  la  production 
et  a  la  commercialisation  (aussi  difficile  a  evaluer). 

Les  diff erents  acteurs  de  la  fi  Mere 

Lesproducteurs 

Les  producteurs  representent  environ  60  %de  la  population  active.  Parmi  eux  se  trou- 
vent  des  petits  producteurs  qui  cultivent  de  petites  parcelles  ou  pratiquent  la  culture  de 
case.  La  majorite  des  producteurs  suit  les  methodes  de  culture  traditionnelle  oil  aucun 
intrant  chimique  est  apporte.  Les  producteurs  ont  une  organisation  propre  qui  leur  per- 
met  d'exercer  des  relations  communautaires  et  d'entraide.  lis  maintiennent  plus  de  rela- 
tions avec  les  commer^ants  venant  de  grands  centres  urbains  qu'avec  les  agents  de  la 
territoriale  charges  de  I'encadrement  agricole. 

Les  intermed  i  aires 

Ce  sont  les  coUecteurs,  les  grossistes,  les  transporteurs  et  les  detaillants.  lis  viennent 
des  grands  centres  urbains  et  vont  jusqu'aux  points  les  plus  recules  des  zones  de  produc- 
tion achetant  les  produits  a  des  tarifs  preferentiels  et  s'erigeant  souvent  en  monopole 
dans  leurs  zones  d'action.  Leurs  moyens  financiers  sont  souvent  limites  mais  ils  achetent 
aussi  a  credit  selon  leur  credibilite  aupres  des  producteurs. 

La  repartition  des  differents  acteurs  dans  les  circuits  commerciaux  n'est  pas  bien 
definie.  Les  echanges  commerciaux  se  font  au  champ,  au  village,  le  long  des  axes  rou- 
tiers,  aux  marches  locaux  et  urbains.  Les  prix  sont  negocies  entre  producteurs  et  ache- 
teurs  et  peuvent  varier  d'un  endroit  a  I'autre. 

L'organisation  des  marches 

Le  marche  est  depourvu  de  toute  structure  efficace.  Les  echanges  commerciaux  se  font 
au  champ,  dans  les  villages,  le  long  des  axes  routiers  et  dans  les  marches  des  localites. 

Circuits  et  flux 

II  n'y  a  presque  pas  de  repartition  des  differents  acteurs  dans  les  circuits,  ni  une  quel- 
conque  differentiation  des  types  de  circuits  selon  les  produits,  les  distances  et  les  types  de 
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marche.  Qiaque  marche  local  ne  contient  que  les  produits  cultives  dans  cette  localite  et 
les  commergants  achetent  tout  ce  qu'on  y  trouve.  La  repartition  des  acteurs  dans  les  diffe- 
rents  circuits  a  egalement  souvent  une  connotation  tribale  :  certains  marches  ruraux  ne 
sent  frequentes  que  par  les  commergants  originaires  de  la  localite  ou  de  la  region. 

La  transformation  locale  pour  la  consommation 

L'utilisation  de  la  banane  dans  la  transformation  locale  n'est  pas  encore  developpee. 
Qiaque  type  de  banane  garde  encore  ses  utilisations  traditionnelles.  Pour  la  consomma- 
tion humaine,  les  bananes  plantain,  a  cuire  et  a  biere  sont  transformees  par  les  paysans 
eux-memes,  selon  les  habitudes  alimentaires  de  la  region.  Elles  peuvent  etre  : 

•  consommees  cuites  sous  forme  de  bouillie  ou  melangees  avec  d'autres  aliments 
(legumes,  viande) ; 

•  pilees  et  transformees  en  pate  appelee  « lituma  » ; 

•  grillees  au  feu  et  consommees  telles  quelles. 

La  banane  a  biere  est  utilisee  pour  la  fabrication  des  boissons  locales.  Les  transfor- 
mations pour  I'alimentation  animale  ou  pour  les  utilisations  industrielles  sont  rares.  Un 
effort  doit  etre  fourni  pour  produire  les  sous-produits  utilises  dans  I'alimentation  du 
betail,  de  I'industrie  alimentaire  et  dans  les  brasseries. 


Analyse  de  la  fi  Mere 

Efficacite  technique  et  economique 

Lapprovisionnement  des  marches  en  bananes  de  tous  types  est  irregulier  et  imprevi- 
sible.  Les  prix  sont  instables  et  varient  d'un  endroit  a  un  autre.  Aucune  organisation  du 
marche  existe  au  niveau  de  I'Etat.  Le  marche  est  organise  et  oriente  par  les  producteurs 
et  les  acheteurs  eux-memes.  Les  conditions  difficiles  dans  lesquelles  les  bananes  sont 
commercialisees  occasionne  d'importantes  pertes  qui  s'elevent  a  plus  de  50  %et  se 
repartissent  comme  suit : 

•  30  %au  niveau  du  producteur, 

•  16,1  %au  niveau  du  transporteur, 

•  9,5  %au  niveau  du  detaillant, 

•  4,5  %au  niveau  du  grossiste. 

Le  prix  du  marche  etant  aleatoire,  il  est  difficile  de  parler  de  revolution  des  marges 
commerciales  et  du  changement  dans  la  structure  de  la  commercialisation.  II  n'existe  en 
fait  que  tres  peu  de  specialisation  et  tres  peu  d'accroissement  de  la  taille  des  operateurs 
qui  sont  appeles  a  commercialiser  tout  ce  qui  est  disponible  chez  les  producteurs. 

Role  de  I'Etat  dans  I e  fonctionnement  de  la  fi  Mere 

II  n'existe  aucune  structure  etatique  chargee  des  reglementations,  controles,  incitations 
et  politiques  alimentaires.  Le  marche  se  fait  de  gre  a  gre,  entre  producteurs  et  ache- 
teurs, en  I'absence  de  I'Etat.  Neanmoins,  au  niveau  des  grands  centres,  les  affaires  eco- 
nomiques  reglementent  les  prix  minima,  souvent  non  suivis  par  les  vendeurs  et  les  ope- 
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rateurs  economiques,  et  I'Qffice  Congolais  de  Controle  (CXX)  s'occupe  du  controle  de  la 
qualite  des  produits. 

Role  de  la  recherche 

Le  role  assigne  a  la  recherche  est  la  mise  au  point  de  varietes  a  haut  rendement,  resis- 
tantes  aux  maladies  et  aux  ravageurs  et  de  techniques  culturales  appropriees  aux  diffe- 
rents  ecosystemes  du  pays  et  a  chaque  type  de  banane. 

Malheureusement,  il  est  impossible  a  la  recherche  de  jouer  son  role  du  fait  des 
enormes  difficultes  qu'elle  rencontre  telles  que  :  I'insuffisance  des  cadres,  le  manque  de 
moyens  financiers,  le  manque  de  motivation  chez  les  chercheurs,  le  manque  ou  la  vetus- 
te  de  I'outil  de  recherche,  I'insuffisance  de  materiel  genetique,  de  formulation  et  de 
documentation. 
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Les  productions  bananieres 
au  Congo  :  synthese 


Celestin  Madembo,  F.  Ngouaka,  A.  Gaye, 
N.  Yoyo-Moussitou  et  E.  Ngoua-Oka 


Abstract  -  Banana  production  in  the  Congo:  summary 

Banana  and  plantain  farming  mal<es  up  an  important  part  of  the  Congolese  rural 
economy  and  is  mainly  of  a  traditional  nature.  Most  of  national  production  is  consumed 
locally:  producers  in  the  north  of  the  Congo  mainly  produce  crops  for  their  own 
consumption;  those  in  the  south  of  the  Congo,  helped  by  a  favourable  geographic 
situation  and  a  strong  sales  pressure,  produce  cropsto  supply  urban  centres.  Trading  with 
the  outade  is  done  on  an  informal  bass  along  the  borders.  The  Congo  has  major  trump 
cards  regarding  the  promotion  of  banana  and  plantain  crops:  good  available  agricultural 
land,  a  forever  increasing  domestic  demand  and  a  demand  from  neighbouring  countries 
constantly  on  the  increase. 

Resume 

La  culture  de  la  banane  et  de  la  banane  plantain  occupe  une  place  importante  dansl'eco- 
nomie  rurale  congolaise  et  est  essentiellement  traditionnelle.  La  majeure  partie  de  la  pro- 
duction nationale  est  consommee  localement  :  lesproducteursdu  Nord  Congo  produisent 
beaucoup  pour  I'autoconsommation ;  ceux  du  Sud  Congo,  aides  par  une  a'tuation  geogra- 
phique  favorable  et  une  forte  pression  commerciale,  produisent  pour  le  ravitaillement  des 
centres  urbains.  Lestransactions  commerciales  avec  I'exterieur  ont  lieu  de  fagon  informel- 
le,  le  long  des  frontieres.  Le  Congo  dispose  d'atouts  majeurs  pour  la  promotion  de  la  cul- 
ture du  bananier  et  du  bananier  plantain  :  terres  agricoles  favorables  et  di^onibles,  une 
demande  interieure  toujours  croissante  et  une  demande  des  pays  limitrophes  en  hausse 
constante. 


Introduction 

Des  enquetes  ont  ete  realisees  dans  les  regions  dites  «  grandes  productrices  »  de 
bananes  et  de  bananes  plantain  par  une  equipe  pluridisciplinaire  d'Agricongo,  Institut 
de  pays  Agrisud  International.  EUes  ont  permis  de  rassembler  bon  nombre  d'informa- 


AgriCongo,  Brazzaville,  Congo. 
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tions  qui  sont  consignees  dans  le  document  intitule  «  Productions  et  economie  des 
filieres  banane  et  plantain  en  Republique  du  Congo  ». 

Les  informations  ont  ete  exploitees  et  regroupees  en  themes,  a  savoir  : 

•  localisation  geographique  et  diversite  des  productions ; 

•  organisation  des  marches  et  commercialisation ; 

•  systemes  de  production  avec  I'etude  de  deux  cas ; 

•  reponses  de  la  recherche  aux  contraintes. 

Les  resultats  d'enquetes  sont  synthetises  dans  les  lignes  qui  suivent. 

Synthese  des  resultats 

Le  bananier  est  avant  tout  une  plante  alimentaire  cultivee  pour  ses  fruits.  On  distingue 
deux  types  de  bananes  selon  les  modes  de  consommation  : 

La  banane  plantain  (=  banane  legume,  consommee  cuite)  est  une  culture  exclusive- 
ment  paysanne,  repandue  dans  tout  le  Congo.  C'est  un  produit  «  libre  »  dont  la  commer- 
cialisation ne  fait  I'objet  d'aucun  monopole.  Sa  consommation  est  traditionnellement 
plus  importante  dans  les  zones  forestieres. 

La  banane  plantain  a  longtemps  ete  considere  comme  deuxieme  aliment  de  base  des 
populations,  immediatement  apres  le  manioc.  Cependant,  il  semble  perdre  progressive- 
ment  sa  predominance  dans  les  regimes  aUmentaires,  notamment  dans  les  villes,  sous 
I'effet  de  la  concurrence  du  manioc,  du  pain  et  du  riz,  dont  les  prix  sont  plus  attractifs. 

La  banane  (=  banane  douce,  banane  dessert),  utilisee  crue  a  I'etat  frais  ou  transfor- 
mee,  est  le  fruit  le  plus  consomme.  Elle  est  disponible  quasiment  en  toutes  saisons  sur 
les  marches  urbains  et  ruraux. 

II  n'existe  pas  d'exportation  officielle  de  bananes  et  de  bananes  plantain.  Les  tran- 
sactions avec  I'exterieur  ont  lieu  de  fa9on  informelle,  le  long  des  frontieres  avec  le 
Gabon,  le  Cabinda  et  le  Cameroun. 

L'essentiel  de  la  production  congolaise  de  bananes  et  bananes  plantain  est  consom- 
me localement  (dans  le  pays).  C'est  pour  cette  raison  qu'on  les  appelle  «  bananes  d'auto- 
consommation  »  ou  «  bananes  de  consommation  locale  ». 

Les  bananeraies  proprement  dites  d'une  assez  grande  superficie  et  dont  la  produc- 
tion a  une  vocation  commerciale,  sont  implantees  dans  les  zones  favorables  :  forets  et 
bas-fonds  du  Sud  Congo  (Kouilou,  Mari,  Lekoumou  et  Pool)  et  du  Nord  Congo  (Plateaux, 
Cuvette,  Sangha,  Likouala). 

La  culture  est  extensive.  Le  plus  souvent,  elle  se  pratique  en  association  avec  le 
manioc  ou  le  taro.  Elle  vient  soit  en  tete  de  rotation,  soit  apres  un  premier  cycle  d'ara- 
chide. 

La  production  du  Nord  Congo  est  presque  exclusivement  autoconsommee  en  raison 
de  I'enclavement  de  cette  zone  geographique  et  done  du  manque  de  debouches.  Celle  du 
Sud  Congo  fait  I'objet  de  transactions  commerciales  depuis  les  lieux  de  production 
jusqu'aux  marches  urbains  de  Brazzaville,  Pointe-Noire  et  Dolisie. 

La  culture  de  la  banane  et  de  la  banane  plantain  occupe  une  place  importante  dans 
I'economie  rurale  congolaise.  La  production  qui  en  resulte,  pourtant  assez  considerable, 
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ne  permet  malheureusement  pas  de  couvrir  la  demande  toujours  croissante  des  consom- 
mateurs  urbains.  En  effet,  Fenclavement  des  zones  de  production  ne  permet  pas  d'eva- 
cuer  toute  la  production  disponible  vers  les  principaux  centres  de  consommation. 


Perspectives 

Le  Congo  dispose  d'atouts  majeurs  pour  la  promotion  de  la  culture  du  bananier  et  du 
bananier  plantain  : 

•  des  terres  agricoles  favorables  et  disponibles  (forets  vierges,  forets  remaniees  ayant 
porte  une  longue  jachere,  forets-galeries,  certaines  savanes,  sols  riches  en  argile  et 
en  matieres  organiques,  etc.) ; 

•  la  grande  plasticite  ecologique  de  I'espece  fait  que  bananiers  et  bananiers  plantain 
se  retrouvent  dans  toutes  les  regions  du  pays ; 

•  la  demande  interieure  toujours  croissante  en  bananes  et  bananes  plantain  constitue 
un  element  puissant  de  mobilisation  et  d'interessement  :  les  producteurs  sont  assu- 
res d'ecouler  leurs  produits ; 

•  la  demande  exterieure  (pays  limitrophes)  est  en  hausse  constante  :  les  producteurs 
sont  assures  de  vendre  leurs  produits  a  des  prix  remunerateurs ; 

•  la  valeur  nutritive  de  la  banane  et  de  la  banane  plantain  en  fait  des  aliments  de  qua- 
lite  fort  apprecies ; 

•  la  volonte  renouvelee  des  autorites  politico-administratives  nationales  de  voir  Agri- 
congo  s'impliquer  activement  et  pleinement  dans  le  developpement  du  pays.  Par  leur 
presence  effective  dans  les  regions,  les  Centres  de  ressources  professionnels  (CRP) 
serviront  de  levier  aux  activites  multiformes. 

Quelques  actions  sont  envisagees  pour  ameliorer  les  connaissances,  les  conditions  de 
production  et  de  commercialisation,  et  aider  a  la  promotion  de  la  filiere  : 

•  le  renforcement  de  la  collaboration  Agricongo/CRBP-Cameroun  :  la  reception  et 
revaluation  du  materiel  vegetal  (vitroplants)  permettra  de  retenir  les  clones/varietes 
adaptes  aux  conditions  pedoclimatiques  locales.  Le  materiel  selectionne  et  retenu 
sera  place  en  essais  multilocaux  dans  les  differents  CRP,  puis  diffuse  dans  les  princi- 
pals zones  de  production ; 

•  la  creation  de  collections  vivantes  a  partir  du  materiel  vegetal  local  et  exotique  :  des 
missions  de  coUecte  de  materiel  vegetal  local  avec  caracterisation  preliminaire  se 
feront  dans  les  villages  et  dans  les  plantations  en  cours  d'exploitation  ou  abandon- 
nees ;  le  materiel  vegetal  coUecte  sera  place  en  essais  culturaux  d'observation  dans 
les  Centres  de  ressources  professionnels  Agricongo,  des  regions  de  provenance  et 
dans  les  centres  de  recherche.  Les  clones/varietes  performants  seront  multiplies  et 
diffuses  localement ; 

•  la  meilleure  connaissance  des  ressources  phytogenetiques  (bananiers  et  bananiers 
plantain)  existantes  et  leur  environnement :  des  missions  de  prospection  et  d'enque- 
te  seront  de  nouveau  organisees  dans  les  lieux  de  production  afin  de  finaliser  le  tra- 
vail entame.  L'objectif  est  de  disposer  de  monographies  caracterisant  les  zones  de 
culture,  les  systemes  de  production,  les  exploitations  et  le  materiel  vegetal ; 
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Figure  1.  Lesprincipalesvoiesde  communication  du  Congo. 


•  la  creation  d'un  observatoire  economique  des  bananes  et  bananes  plantain  :  les 
Centres  de  ressoiirces  professionnels,  les  Programmes  pilotes  (PP)  et  les  Centres 
d'appui  professionnels  (CAP)  seront  dotes  d'un  systeme  d'observation  des  marches. 
Celui-ci  permettra  de  mieux  connaitre  les  flux  et  de  les  maitriser  :  offre  et  demande, 
origines,  variation  des  prix,  circuits,  periodes  d'abondance  et  de  penurie,  etc.  II  sera 
un  outil  capital  d'information  pour  les  differents  acteurs  de  la  filiere,  a  savoir  les 
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decideurs  et  les  operateurs  economiques  que  sont  les  producteurs,  les  vendeurs,  les 
transporteurs  et  les  consommateurs ; 

•  le  renforcement  des  capacites  d'intervention  des  principaux  acteurs  de  la  filiere  : 
une  politique  de  formation  des  formateurs,  des  producteurs  et  des  vendeurs  est  a 
asseoir  au  niveau  national ; 

•  I'appui  a  I'organisation  des  circuits  d'approvisionnement  et  de  distribution  d'intrants 
necessaires  a  la  production  des  bananes  et  bananes  plantain  :  des  initiatives  seront 
prises  pour  aider  I'emergence  des  points  de  commercialisation  d'intrants  agricoles  et 
former  les  agriculteurs  a  leur  utilisation  rationnelle. 


Conclusion 

Les  filieres  banane  et  banane  plantain  sont  les  activites  economiques  «  populaires  » 
les  plus  dynamiques.  EUes  participent,  de  maniere  informelle,  au  reglement  du  probleme 
crucial  de  I'emploi  au  moment  oii  I'Etat  asphyxie,  essouffle,  n'offre  aucun  espoir  a  la  jeu- 
nesse. 

Les  capacites  de  modernisation  de  ces  filieres  existent  :  disponibilite  des  forets 
vierges,  jeunesse  desoeuvree  concentree  dans  les  villes,  climat  genereux,  consommateurs 
de  plus  en  plus  nombreux  et  dissemines  a  travers  le  pays,  notamment  dans  les  villes,  etc. 

II  n'y  a  pas  ou  tres  pen  d'exportations  des  bananes  et  bananes  plantain.  La  majeure 
partie  de  la  production  nationale  est  consommee  localement  :  les  producteurs  du  Nord 
Congo  produisent  beaucoup  pour  I'autoconsommation ;  ceux  du  Sud  Congo,  aides  par  une 
situation  geographique  favorable  et  une  forte  pression  commerciale,  produisent  pour  le 
ravitaillement  des  marches  urbains  des  grandes  villes. 

La  banane  plantain  est,  apres  le  manioc,  le  deuxieme  aliment  de  base  au  Congo.  Le 
plus  souvent,  il  accompagne  les  plats. 

La  banane  est  le  fruit  le  plus  consomme  comme  dessert. 

La  culture  de  la  banane  et  de  la  banane  plantain  est  essentiellement  traditionnelle. 
L'outillage  est  rudimentaire  :  il  se  compose  de  la  machette,  de  la  hache  et,  plus  rare- 
ment,  de  la  trongonneuse.  Le  materiel  vegetal  est  peu  performant  :  il  provient  generale- 
ment  d'anciennes  plantations  du  producteur  ou  d'achats  dans  les  champs  des  alentours. 
Enfin,  les  engrais  et  les  pesticides  ne  sont  pas  utilises. 

II  existe  plusieurs  systemes  de  culture.  La  plus  grande  production  est  obtenue  des 
bananiers  cultives  autour  dTiabitations  (bananiers  de  case)  et  sur  les  terres  de  forets 
vierges  ou  remaniees,  tres  eloignees  des  villages. 

Le  bananier  plantain  est  le  representant  type  de  I'agriculture  itinerante  sur  brulis. 
Chaque  annee,  le  paysan  ouvre  un  nouveau  champ  dans  la  foret :  defrichage  ou  coupe  du 
sous-bois,  abattage  de  tous  les  arbres,  brulage  avant  la  mise  en  place  des  rejets ; 

En  revanche,  la  banane  est  une  culture  extensive  semi-permanente.  La  premiere 
annee,  le  paysan  ouvre  un  champ  dans  la  foret  vierge.  Les  annees  suivantes,  il  ne  se 
deplace  pas,  mais  agrandit  son  champ  en  s'enfon^ant  en  avant  dans  la  foret  vierge,  sans 
la  bruler.  La  banane  est  done  I'une  des  causes  de  la  deforestation.  La  variete  de  banane 
la  plus  cultivee  est  «  Gros  Mchel ».  EUe  est  suivie  par  la  variete  «  Sila  »  ou  banane  figue. 
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Banana  in  the  southern 
region  of  Ethiopia  (SRE) 


Daniel  Shamebo 


Resume  -  Le  bananier  dans  le  sud  de  TEthiopie 

La  region  Sud  de  I'Ethiopie  couvre  une  surface  d'environ  1 18  000  km^,  representant  10  % 
de  la  superficie  totale  du  pays  et  une  population  d'environ  1 1,3  millions  d'habitants,  soit 
20  %  de  la  population  totale.  Le  bananier  vient  en  tete  de  toutes  les  cultures  fruitieres 
produites  dans  le  Sud.  Une  enquete  preliminaire,  basee  sur  I'etude  pour  la  mise  au  point 
de  la  strategie  de  promotion  des  cultures  dans  la  region,  a  ete  conduite  dans  la  region 
d'avril  a  juin  1996.  Cette  enquete,  qui  utilisait  la  technique  de  I'evaluation  rurale  rapide, 
avail  pour  objectif  global  d'analyser  I'etat  de  la  production,  de  la  manutention,  de  la 
transformation,  de  la  commercialisation  et  de  I'utilisation  des  produits  agricoles  a  poten- 
tiel  economique,  dont  la  banane. 

Le  bananier  est  cultive  surtout  dans  les  systemes  ecologiques  «  Qolla  »  et  «  Woinadega  » 
de  la  region  qui  representent  a  eux  deux  86,6  %  de  la  superficie  totale  de  la  region.  Ses 
usages sont  multiples :  aliment  pour  I'homme  et  lesanimaux,  source  de  revenu,  conserva- 
tion du  sol  et  de  I'environnement.  Cependant  11  exist e  un  certain  nombre  de  contraintesa 
son  developpement  dans  la  region.  Les  sections  de  la  strategie  mentionnee  plus  haut  qui 
presentent  un  interet  pour  la  banane  sont  discuteesdanscet  article  (partie  I). 
Parmi  les  principales  menaces  a  I'environnement  dans  la  region  on  peut  citer  la  degrada- 
tion de  la  vegetation,  la  culture  itinerante,  la  presa'on  demographique,  I'eroaon  des  sols, 
les  glissements  de  terrain,  les  inondations,  de  frequentes  perturbations  des  sols  et  la  cul- 
ture intensive. 

Dans  le  Sud  de  I'Ethiopie,  la  plupart  des  paysans  pratiquent  un  systeme  agroforestier, 
danslequel  le  bananier  est  I'une  des  composantes  d'un  systeme  de  cultures  multiples. 
L' enquete  realisee  en  1996  dans  la  region  a  mis  en  evidence  le  role  important  joue  par  le 
bananier  dans  I'economie  rurale  et  I'agroforesterie.  II  est  cultive  par  certains  paysans  dans 
les  gorges  et  pres  des  cours  d'eau;  a  la  difference  de  nombreuses  autres  cultures,  il  tam- 
ponne  les  ecosystemes,  protege  de  I'eroaon  par  le  vent  et  par  I'eau,  permet  une  pertur- 
bation minimale  du  sol  sur  lequel  il  est  etabli,  protege  les  cultures  qui  lui  sont  associees 
du  rayonnement  solaire  et  des  hautes  temperatures,  et  conserve  I'humidite  du  sol. 
Le  developpement  de  la  culture  dans  la  region  est  done  d'une  extreme  importance.  Une 
enquete  formelle  devrait  etre  realisee  pour  completer  les  informations  obtenues  lors  de 
I'enquete  preliminaire  (partie  II). 


Awassa  Agricultural  Research  Centre,  Awassa,  Sdama,  Ethiopia. 
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Abstract 

The  southern  region  of  Ethiopia  (SHE)  has  an  area  of  about  118,000  l<m^  which  accounts 
for  10%  of  the  total  area  of  the  country  and  a  population  of  about  11.3  million,  or  20% 
of  the  total  population.  Banana  is  the  main  fruit  crop  produced  in  SRE.  A  preliminary 
survey  was  conducted  in  April-June,  1996  using  the  technique  of  Rapid  Rural  Appraisal  in 
the  region  with  the  overall  objective  of  analysing  the  production,  handling,  processing, 
marketing  and  utilisation  of  agricultural  commodities  with  economic  potential  including 
banana  and  based  on  a  study  to  develop  a  strategy  for  the  promotion  of  the  crops  in  the 
region. 

Banana  is  mostly  produced  in  the  "Oolla"  and  "  Woinadega"  ecological  zones  of  the 
region  which  between  them  account  for  86.6%  of  its  total  area.  It  has  multipurpose  uses 
as  food,  feed,  cash  source  and  in  soil  and  environmental  conservation.  Nevertheless,  there 
are  a  number  of  constraintsto  its  promotion  in  the  region.  Therefore,  out  of  the  strategy 
indicated  above,  the  parts  that  were  relevant  to  banana  are  discussed  in  this  paper 
(part  I). 

Some  of  the  major  threats  to  environment  in  the  region  are  vegetation  degradation, 
shifting  cultivation,  population  pressure,  soil  erosion,  land  sliding,  flooding  and  frequent 
disturbance  of  soil  and  intensive  cultivation. 

In  the  Southern  region  of  Ethiopia,  most  of  the  farmers  practice  agroforestry  system, 
which  includes  banana  as  one  of  the  components  in  a  multiple  cropping  system. 
The  survey  conducted  in  1996  assessed  that  banana  plays  a  significant  role  in  land 
economy  and  agroforestry.  It  is  produced  by  a  number  of  farmers  in  gorges  and  near 
water  bodies  such  as  rivers;  unlike  many  other  crops,  it  moderates  the  ecosystems, 
protects  from  wind  and  water  erosion,  allows  minimum  disturbance  of  the  soil  in  which  it 
is  established,  protects  from  solar  radiation  and  high  temperature  for  crops  grown  in 
association  with  it  and  conserves  soil  moisture. 

Therefore,  the  promotion  of  the  crop  in  the  region  is  of  paramount  importance.  A  formal 
survey  should  be  done  to  consolidate  the  information  obtained  from  the  preliminary 
survey  (part  II). 

General  introduction  and  bacl<ground 

Agriculture  has  a  substantial  economic  importance  in  the  Ethiopian  economy  in  general 
and  that  of  SRE  in  particular.  SRE  has  various  edaphic  characteristic,  altitude  ranges 
and  climatic  conditions  favourable  for  the  production  of  diverse  horticultural  crops 
among  which  banana  is  the  major  fruit  crop. 

A  preliminary  survey  was  conducted  in  y^ril-June,  1996  in  the  region  by  the  order  of 
the  regional  government  council  with  the  overall  objective  of  analysing  the  production, 
handling,  processing,  marketing  and  use  of  agricultural  commodities  with  economic 
potential,  of  which  banana  is  one,  and  based  on  a  study  to  develop  a  strategy  for  the 
promotion  of  commodities  in  the  region,  which  is  now  complete.  The  parts  of  this 
strategy  that  are  relevant  to  banana  are  discussed  in  this  paper. 
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Methodology  of  the  study 

The  study  was  based  on  Rapid  Rural  y^praisal  technique,  comprising  primary  and  secon- 
dary data  collection,  in  y^ril-June  1996. 

Primary  data  collection 

Questionnaires  were  prepared  and  dispatched  to  agricultural  development  offices  at  all 
zonal,  special  districts  ("woredas")  and  selected  woredas  and  were  completed  by  appro- 
priate experts. 

Farmer  interviews:  Three  to  five  farmers  per  "woreda"  were  interviewed  in 
22  randomly  selected  woredas  in  the  region. 

Msual  assessment:  The  farming  system  in  the  region  was  thoroughly  assessed  visually 
to  supplement  the  interview. 

Institutional  interviews:  Interviews  were  made  with  the  following  institutions  and 
enterprises:  Chamber  of  commerce,  National  Bank  of  Ethiopia,  Ministry  of  Agriculture, 
Ethiopian  Fruit  and  \fegetable  Trade  Enterprise  (Etfruit)  and  agricultural  research 
centres. 

Secondary  data  collection 

Besides  the  primary  data,  a  literature  review  was  also  made  to  complete  the  report. 


Description  of  the  region 

SRE  has  a  total  area  of  about  118,000  km-  accounting  for  10%  of  the  total  area  of  the 
country.  The  region  is  divided  into  nine  zones  having  72  woredas  and  five  special  woredas 
based  on  ethnicity  and  language.  The  zones  found  in  the  region  are,  Hadiya,  Gurage, 
Kambata-Alaba-Tambaro  (KAT),  Sidama,  Gedio,  North  Omo,  South  Omo,  Kefficho/ 
Shakicho  and  Bench/Maji.  The  special  woredas  within  the  region  are,  Burji,  Amaro, 
Konso,  Derashe  and  Yem  (Figure  1). 

Agro-ecology  and  socio-economic  background 

SRE  lies  bet\\een  4°  27'  and  8°  30'  latitude  north  and  34°  21'  and  39°  II'  longitude  east. 

The  elevation  in  the  region  ranges  from  376^207  masl  with  the  lowest  elevation 
found  near  lake  Rudolf  in  South  Qmo  zone  and  the  highest  peak  on  mount  Guge  in  North 
Omo.  The  region  has  various  agro-ecologies. 

The  mean  annual  temperature  and  rainfall  range  from  I5°C  to  30°C  and  500- 
2000  mm,  respectively  (National  Meteorological  Service  Agency). 

On  the  basic  of  the  1991/92  census,  by  1994  the  population  of  the  region  was 
projected  to  be  around  11,3  milhon,  constituting  20%of  the  total  for  the  country.  Of  this 
number,  about  5,6  million  were  male  and  5,7  million  female.  The  rural  and  urban 
populations  are  93.2  and  6.8%  respectively  (Table  1). 
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Land  use 

Agricultural  land  is  the  main  economic  resource  of  the  region.  E)ue  to  inadequate  availa- 
bility of  improved  technologies,  low  level  of  investment  and  other  factors,  the  regional 
agricultural  productivity  is  very  low. 

Thus  the  annual  income  and  the  economic  strength  of  each  peasant  family  is  highly 
dependent  on  the  size  of  agricultural  land  it  owns.  In  general,  the  status  of  production  is 
at  or  below  subsistence  level.  Generally,  at  a  regional  level  peasants  which  have  0.0-0.5 
ha,  0.5-1.0  ha,  1.5-2.0  ha,  and  greater  than  2  ha  represent  about  30.0,  32.9,  21.2,  and 
15.8%of  the  total,  respectively  (Table  2). 


I  -  Production  status  and  future 
strategiesfor  its  promotion 

Production  status  and  utilisation 
of  banana  in  SRE 

The  region  is  very  favourable  for  the  production  of  bananas,  which  are  mostly  produced 
in  the  'X^lla"  and  "W)ina-dega"  ecological  zones  of  the  region  which  between  them 
account  for  86.6%of  the  total  area  of  the  region. 

Banana  is  a  widely  produced  crop  both  in  home  gardens  and  in  commercial  farms  in 
Ethiopia  in  general  and  in  SRE  in  particular. 

The  total  estimated  area  under  banana  in  the  southern  region  is  2066  ha. 

The  highest  production  is  estimated  to  be  from  Bench/Maji  zone  (549.5  ha),  the 
second  from  KAT.  (282  ha)  and  the  third  from  the  Gurage  zone  (224  ha).  The  average 
regional  yield  is  estimated  to  be  146  q/ha.  This  yield  is  close  to  that  of  some  improved 
varieties  in  a  research  centre  (lAR  1995/96)  which  indicates  that  there  is  a  high 
potential  for  banana  production  in  the  region.  However,  it  is  not  comparable  with  the 
yield  of  improved  varieties  with  improved  management  practices.  In  fact  banana  has  the 
largest  area  of  all  the  other  major  cultivated  fruit  crops  in  the  region  (Table  3). 

Most  of  its  production  is  concentrated  in  home  gardens  and  near  the  banks  of  rivers 
in  the  region.  It  is  planted  either  as  a  monoculture  or  in  a  multiple  cropping  system 
together  with  enset,  coffee  and  sugar  cane.  Several  other  crops  are  also  grown  mixed 
with  banana. 

Wfestphal  (1975)  defined  11  broad  agro-ecological  regions  in  Ethiopia.  Among  them 
the  south-eastern  part  of  the  Ethiopian  highlands  and  southern  Rift  valley  and  lake 
regions,  and  part  of  the  south-western  Ethiopian  highlands  are  currently  under  the 
southern  Ethiopian  administrative  region.  In  the  first  and  second  agro-ecological  regions 
he  surveyed  21  markets.  Among  the  14  cultivated  fruits  found  in  those  markets,  on 
average  banana  represented  58% of  the  market  for  aU  the  other  fruit  crops. 
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Table  2.  Percentage  distribution  of  farmers  by  size  of  agricultural  land  holding  [in 


SRE]. 

Zone/ special 
woreua 

0.0-0.5  ha 

0.5-1.0  ha 

1.0-1.5  ha 

1.5-2.0  ha 
ana  auove 

Total 

O  1  1 

O  1  .  /O 

0.  1  D 

U.oO 

\  uu.uu 

^  /  .oU 

oo.oo 

^1  .0^ 

•A  "7  Qn 
1  /  .OU 

■K  r\r\  r\c\ 
1  UU.UU 

In.  '^m 0 

oo.uy 

1  QR 

1  O.oO 

A  QO 
4. Oil 

1  UU.UU 

40.00 

1  o.U  / 

OQ  O 

.Oil 

1  1  .C50 

1  UU.UU 

k"  A  T 
r\.M .  1  . 

i  Q  0"7 

/in  i 
4U.  1  O 

/I  Q 

oo.4y 

1  O  QQ 

H  nn  nn 
1  UU.UU 

naa  lya 

4o.  /  U 

1  y  .o  1 

1  U.ilO 

H  nn  nn 
1  UU.UU 

Guraghe 

23.77 

28.26 

18.95 

29.02 

100.00 

Kaffecho 

34.23 

47.79 

17.98 

100.00 

Bench 

36.90 

28.07 

23.28 

11.75 

100.00 

Shekecho 

4.04 

3.87 

12.00 

80.09 

100.00 

Maji 

100.00 

100.00 

Burji 

13.21 

36.66 

50.13 

100.00 

Amaro 

35.29 

45.53 

17.93 

1.25 

100.00 

Konso 

28.35 

58.17 

11.24 

2.24 

100.00 

Derashe 

16.22 

30.29 

47.94 

5.55 

100.00 

Yarn 

87.83 

12.15 

0.02 

100.00 

30.05 

32.89 

21.21 

15.85 

100.00 

Sburce:  SRE  Bureau  of  Agriculture  zonal  Agricultural  Departments'Data  for  Mid  1993/94  in  BOPED,  1996. 
Note:  Lower  class  limits  are  not  inclusive. 


In  terms  of  sales,  banana  was  only  third  after  lime  ('lomi")  (Citrus  aurantifolia) 
(81%)  and  orange  (59%)  (personal  evaluation),  according  to  the  statistics  then 
(\\festphal  1975).  However  these  days  it  is  assumed  that  banana  maybe  the  first  in  terms 
of  sales,  due  to  the  fact  that  the  production  of  those  citrus  fi-uits  is  highly  reduced  by 
disease  in  the  region. 

In  years  when  there  is  a  serious  drought  and  there  is  no  other  forage  crop  the 
pseudostem  and  leaves  of  banana  are  used  to  feed  livestock.  It  is  a  good  source  of  cash 
and  supplementary  food  all  the  year  round  to  farmers  who  produce  it.  It  is  also  a 
valuable  crop  in  soil  conservation  and  land  use,  growing  on  slopes,  in  gorges  and  on 
water  banks  in  areas  where  it  is  difficult  to  cultivate  other  crops  such  as  cereals. 

Constraints  to  the  promotion  of  banana  in  SRE 

Lack  of  an  organised  research  programme 

The  generation  of  new  and  improved  technologies  for  production  is  the  most  important 
factor  to  promote  the  crop.  However,  research  on  banana  is  at  a  very  early  stage.  Only 
some  work  on  varietal  collection  and  maintenance  was  begun  recently  at  Areka  Research 
subcentre. 

There  is  a  shortage  of  speciaUsed  manpower  to  conduct  research  on  banana. 
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Table  3.  Estimated  areas  of  production,  yield  q/ha  and  price  Birr  q/ha  of  some  selec- 
ted fruit  crops  in  the  zones  and  special  woredas  in  SNNPRG  (SRE). 

Peach  Banana  Mango  Avocado 


Zone/ 

Special 

woredas 

Area  yield 
(ha)  q/ha 

Birr 
c|/ha 

Area 

(ha) 

Yield 

Birr 
c|/ha 

Area 

(ha) 

yield 
c|/ha 

Birr 

Area 

(ha) 

yield 
q/  ^3 

Birr 
q/  j^3 

Sdama 

5  100 

1.20 

106 

200 

100 

- 

- 

- 

120 

300 

60 

South 
Omo 

3 

- 

192 

100 

- 

80 

120 

- 

32 

120 

- 

North 
Omo 

7.5  100 

50 

250 

250 

40 

125 

250 

125 

35 

150 

225 

Gedeo 

0.06 

- 

159 

- 

- 

5 

600 

300 

18 

600 

400 

K.A.T 

- 

282 

180 

- 

3 

150 

- 

48 

200 

- 

Hadya 

- 

142 

200 

150 

- 

- 

- 

14 

82 

- 

Gurague 

- 

224 

150 

140 

6 

50 

- 

- 

- 

- 

Bench/Maji  - 

549 

120 

102 

75 

Yem 

Konso 

9 

100 

Derashe 

29 

65 

85 

Burjy 

20 

100 

200 

Keficho 
/Shakicho 

3  70 

99 

120 

8 

90 

1 

120 

Amaro 

8  89 

30 

55 

163 

72 

4 

141 

115 

5 

92 

126 

Total 

26.56 

2066 

334 

280 

Average 

Yield 

-  89.75 

145.7 

133.5 

208 

Average 
price 

66.67 

112.4 

180 

202.75 

SDurce:  Shamebo  et  al.  1996. 

Absence  of  testing  sitesin  the  region 

It  was  mentioned  earlier  that  most  of  the  region  is  favourable  for  the  production  of 
banana.  However,  there  are  no  testing  sites  in  areas  where  there  is  a  high  potential  for 
its  production. 

No  research  has  been  conducted  on  irrigation  agronomy  which  is  applicable  to  the 
drought-  affected  parts  of  the  region. 

There  is  a  lack  of  training  opportunities  and  of  communication  on  banana  with 
international  organisations  by  Awassa  Research  Centre  and  Areka  Research  Subcentre, 
which  are  the  only  research  centres  in  the  region,  lack  of  facilities  to  conduct  research 
and  shortage  of  germplasm  for  screening. 
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Production  problems 

There  are  a  number  of  natural  and  socio-economic  constraints,  which  hinder  its  produc- 
tion in  SRE. 

As  for  many  horticultural  crops  (Shame bo  et  al.  1996)  the  priority  given  to  bananas 
by  the  government  for  crop  improvement  was  low.  Attention  was  paid  mainly  to  the 
promotion  of  crops  other  than  horticultural  ones. 

Absence  or  shortage  of  planting  material  (suckers).  In  many  zones  and  special 
woredas  farmers  plant  material  of  low  quality.  The  low  quality  of  the  material  is 
attributed  to  low  genetic  potential  and  susceptibility  to  biotic  and  abiotic  factors  wiiich 
results  in  low  yield  and  poor  quality.  To  date,  there  is  no  agency  responsible  to  multiply 
and  distribute  plant  material  to  users. 

Most  of  the  farmers  in  the  region  grow  Abesha  mouz  (a  local  variety)  and  local 
Cavendish.  However,  as  reported  by  Solomon  Eyob  (1996)  only  a  few  non-improved 
cultivars  are  grown  in  the  North  Qmo  zone,  Arba-Mnch  Zuria  woreda  where  there  is 
commercial  production  of  bananas  by  peasants.  They  grow  Dwarf  Cavendish,  Giant 
Cavendish  and  Ducasse  hybrid.  For  cash,  farmers  cultivate  only  the  two  Cavendish  types 
for  their  good  yield  and  quality  fruits.  Abesha  IVbuz  and  Ducasse  hybrid  are  grown  for 
home  consumption. 

Inadequacy  and/or  unavailability 

of  improved  cultural  practices  and  varieties 

Even  for  the  varieties  that  are  produced  in  the  region,  the  recommended  cultural  prac- 
tices for  different  agro-ecological  zones  are  inadequate  or  non-existent. 

Improved  varieties  with  high  yield  and  quality  are  not  accessible  to  most  farmers. 

Soil  fertility 

Most  of  the  soils  in  the  region  are  exhausted  due  to  repeated  cultivation  and  erosion. 
Farmers  vviio  grow  banana  near  their  homesteads  apply  manure  and  fireplace  ash.  How- 
ever, those  with  plots  farther  from  home  do  not  apply  any  fertiliser  except  for  chopped 
banana  harvest  residues.  Farmers  have  no  knowledge  of  preparation  of  organic  fertihsers 
such  as  compost. 

The  shortage  of  grazing  land  and  other  problems  such  as  disease  seriously  affect 
livestock  production  which  contributes  to  the  sustainable  fertility  of  the  soil  by  providing 
manure. 

Drought 

Shortage  and  poor  distribution  of  rainfall  in  many  areas  especially  in  the  dry  season  be- 
tween November  and  May  is  one  of  the  limiting  factors  for  its  production. 

Another  factor  is  the  absence  or  lack  of  irrigation  facilities  and  the  failure  to  make 
good  use  of  the  existing  water  sources'  potential  for  irrigation. 
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Diseases  and  nematodes 

Diseases  such  as  bacterial  wilt  are  one  of  the  major  constraints  to  production  in  the  KAT. 
zone.  Cigar  end  rot  is  a  common  disease  in  Dwarf  Cavendish.  In  farmers'  fields  nematode 
infestation  significantly  contributed  to  yield  loss  in  North  Omo  (Solomon  Eyob  1996). 

Shortage  of  land 

As  there  is  high  land  pressure  in  the  region,  other  crops  than  banana  mostly  occupy  the 
good  land.  Therefore,  this  calls  for  intensive  production  systems  and  the  need  for  agricul- 
ture-led industries. 

Salinity  problems 

In  irrigated  banana  production  areas  of  the  region  such  as  Arba  Minch  ^iria,  salinity  pro- 
blems occur. 

Poor  research-extension-farmer  communication 

Farmers  and  extension  agents  do  not  have  adequate  knowledge  of  improved  technologies 
for  banana  production. 

There  is  also  a  lack  of  knowledge  by  farmers  of  the  overall  aspects  of  modern 
processing  systems  and  processed  products  from  banana. 

In  some  zones  of  the  region  such  as  Bench/Majy  there  is  much  banana  production. 
However,  growers  do  not  have  access  to  markets  or  capacity  for  and  knowledge  of 
processing.  Therefore,  they  sell  their  product  for  a  low  price.  For  instance,  in  this  zone  a 
kilo  of  banana  is  sold  for  0.15  cents  when  compared  to  its  price  of  2.50-3.00  Birr  per  kilo 
(ISUS  =  8  Birr,  October  1999)  in  big  towns  like  Addis  Ababa,  Nazreth,  Awassa  and 
Shashamane. 

The  design  of  strategy 

Although  banana  is  the  most  important  fruit  crop  in  SRE  due  emphasis  has  not  been  given 
to  its  improvement,  production,  handling,  processing,  utilisation  and  marketing. 

To  change  this,  a  strategy  has  been  devised  based  on  a  preliminary  study  with  the 
following  objectives: 

•  To  integrate  and  promote  the  crop  using  the  existing  extension  system. 

•  To  promote  and  upgrade  the  crop  through  intensive  research,  production,  processing, 
extension,  handling  and  marketing  so  that  the  living  standard  of  the  people  in  the 
region  will  be  improved. 

•  To  raise  the  level  of  employment  by  creating  job  opportunities  for  the  active  workforce 
of  the  region  through  the  establishment  of  agroindustries. 

•  To  increase  the  local  supply  of  food  for  the  growing  population  of  the  region  through 
the  use  of  improved  varieties. 

•  To  fulfil  the  nutritional  requirements  of  the  people  through  the  expansion  of  the  crop 
in  the  region. 


Copytighled  material 


128 


Les  productions  bananieres/  Bananasand  food  security  -Session  1 


•    To  protect  the  environment  by  using  sustainable  production  methods. 

Strategic  points 

1.  Organise  research  programmes  on  all  aspects  of  banana  such  as  improvement,  agron- 

omy, crop  protection  (weed  science,  pathology,  nematology,  entomology,  utilisation, 
marketing,  etc.) 

2.  Train  existing  staff  in  banana  research  and  extension  and  recruit  specialised  man- 

power capable  of  shouldering  the  responsibility. 

3.  Establish  testing  sites  in  various  agro-ecological  zones  of  the  region. 

4.  Qve  due  attention  to  research  on  banana  irrigation  agronomy  especially  in  areas 

where  there  is  considerable  production  of  the  crop. 

5.  Qeate  links  with  international  organisations  providing  technical  and  financial  support 

for  the  improvement  of  the  crop. 

6.  Qeate  the  facilities  required  to  conduct  research  on  the  crop. 

7.  Collect  the  locally  available  germplasm  and  acquire  exotic  material  for  the  screening 

of  improved  cultivars. 

8.  Government  policy  should  favour  the  promotion  of  the  crop  as  it  has  other  crops 
recently. 

9.  Devise  ways  of  multiplying  and  distributing  improved  banana  cultivars  to  producers. 

10.  Conduct  research  on  appropriate  cultural  practices  for  the  production  of  the  crop  in 
different  agroecological  zones,  for  irrigated  and  rainfed  conditions. 

11.  Research  and  adopt  sustainable  soil  fertility  management  practices  such  as  organic 
farming. 

12.  Integrate  the  production  of  hvestock  with  that  of  the  crop  to  obtain  farmyard  manure 
for  the  latter. 

13.  Screen  drought  tolerant  varieties  to  grow  in  areas  which  are  prone  to  drought. 

14.  Improve  existing  irrigation  facilities. 

15.  Divert  water  sources  for  use  for  irrigation. 

16.  Educate  farmers  on  the  wise  management  of  irrigation  water  to  avoid  the  risk  of 
salinity. 

17.  Develop  and  use  cultural  practices  for  the  prevention  and  control  of  pests,  diseases 
and  nematodes  on  banana. 

18.  Practice  intensive  production  system  for  profitable  and  efficient  production  of  the 
crop. 

19.  Establish  agriculture-led  industries  capable  of  processing  bananas  at  the  cottage 
level. 

20.  Strengthen  the  links  between  researchers,  extension  organisations  and  farmers  for 
successfiil  achievement  of  the  goals. 

21.  Train  farmers  on  the  methodology  of  processing  bananas  at  a  cottage  level. 

22.  Organise  market  channels  for  banana  producers  hving  far  from  towns. 
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II  -  The  role  of  banana  in  land 
economy  and  agroforestry 
(environmental  protection)  in  SRE 

The  role  of  banana  in  land  economy 

As  it  was  discussed  in  part  I  of  this  paper,  about  62.9%of  the  peasants  in  the  region  have 
less  than  one  hectare  of  land.  Different  types  of  crops  are  cultivated  mostly  in  a  mixed 
cropping  system  in  the  region  especially  due  to  shortage  of  land  to  fiilfil  food,  feed  and 
cash  needs.  Most  of  the  crops,  especially  cereals,  pulses,  and  even  many  other  horticul- 
tural crops  cannot  be  successfully  cultivated  in  marshy  areas  and  gorges.  So  many  far- 
mers in  the  region  grow  bananas  in  damp  areas  and  gorges  which  releases  flatter,  drier 
land  for  other  crops. 

The  relationship  between  environmental  welfare  and  food 
security 

It  is  well  known  that  a  balanced  ecosystem  is  a  basic  factor  for  the  life  of  all  living 
things.  Without  a  well-protected  environment,  it  is  impossible  to  attain  food  security  and 
reliable  economic  development  and  social  security  on  a  sustainable  basis. 

Some  of  the  practices  that  cause  emissions  of  greenhouse  gases  are  burning, 
fertilisation,  frequent  disturbance  and  tillage  (Dixon  1996). 

To  fiilfil  basic  needs  such  as  food,  livestock  feed,  clothing  and  shelter  people  have 
unwisely  eradicated  most  of  the  natural  vegetation  in  SRE.  Therefore  endangering  the 
environment  directly  or  indirectly  affects  the  capacity  of  the  region  to  produce  enough 
food  and  livestock  feed. 

Threatsto  the  environment  in  the  SRE 

Some  of  the  major  threats  to  the  environment  in  the  region  are  (Shamebo  1996)  discus- 
sed below: 


Vegetation  degradation 

\fegetation  is  degraded  due  to  a  number  of  reasons: 

Shifting  cultivation.  People  have  destroyed  the  natural  vegetation  by  felling  or 
burning  it  for  the  purpose  of  planting  crops  and  other  reasons. 

Nowadays  even  some  of  the  remains  of  the  natural  forests  in  many  parts  of  the  region 
are  being  eradicated  due  to  settlement  near  forests. 

Absence  of  alternative  means  of  livelihood  for  rural  populations  is  another  reason  for 
it.  The  practice  of  multipurpose  agroforestry  systems  which  include  horticultural  crops  is 
not  well  advanced  in  many  parts  of  the  region. 
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High  population  pressure 

The  population  density/km^  ranges  from  12.2  in  South  Qmo  to  299.9  in  Sidama  zone.  The 
average  regional  density  is  96.2/km-.  The  national  average  population  is  49/km-.  There- 
fore, competition  of  many  people  for  scarce  resources  denudes  the  land  and  damages  the 
environment. 

Soil  erosion 

When  soil  erosion  is  severe  the  land  becomes  barren.  Low  infiltration  capacity  of  the 
soils,  climatic  efiects  on  soil  structure,  clearance  of  the  vegetation,  repeated  growing  of 
cereals  in  a  mono-cultural  system,  and  inappropriate  land  use  systems  aggravate  erosion. 
Dense  settlement  by  people  which  may  be  detrimental  to  vegetative  cover  also  opens  the 
way  for  erosion. 

Landslides.  These  are  a  danger  for  human  beings,  animals  and  environment.  The 
death  of  many  people  by  landslides  in  North  Omo  zone  in  1995  can  be  cited  as  an 
example. 

Flooding.  W&ter-courses  such  as  rivers  cause  a  great  loss  of  soil  and  agricultural  land 
if  their  banks  have  insufficient  vegetative  cover. 

Frequent  disturbance  of  soil  and  intensive  cultivation.  All  over  the  world  such 
practices  result  in  the  emission  of  greenhouse  gases  (Dixon  1996).  In  densely  populated 
areas  of  the  region  where  the  land  is  not  occupied  by  perennial  vegetation  such  as 
banana,  there  is  frequent  tillage  and  disturbance  of  the  soil  for  multiple  cropping 
systems  and  weeding.  This  may  contribute  to  the  total  world  emission  of  greenhouse 
gases. 

The  role  of  banana  as  a  multipurpose 
agroforestry  plant 

In  the  crop  and  livestock  mixed  farming  system  of  the  region  where  the  ecology  is  suit- 
able for  banana  production,  a  number  of  farmers  practice  an  agroforestry  system  which 
includes  banana  as  one  of  the  components  in  a  multiple  cropping  system.  For  instance  in 
the  western,  central  and  northern  parts  of  the  region  coffee,  forest  trees,  banana,  and 
other  horticultural  crops  such  as  enset  are  intermixed. 

Environmental  protection 

Banana  plays  a  major  role  in  environmental  protection  at  the  same  time  as  fulfilling 
basic  human  needs. 

It  moderates  the  ecosystem.  As  a  component  of  an  agroforestry  system  the 
contribution  of  banana  to  the  moderation  of  temperature  in  an  ecosystem  is  very 
considerable.  Agroforestry  practices  such  as  reduced  tillage,  crop  residue  incorporation, 
field  application  of  manure  and  sludge,  and  rotation  using  cover  crops  or  leguminous 
crops,  replenish  or  retain  carbon  for  decades  and  even  centuries.  Using  sustainable 
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forest  and  agroforestry  management  practices  on  500-800  million  hectares  in  12-15  key 
nations  could  potentially  sequester  or  conserve  0.5-1.5  billion  tonnes  of  terrestrial 
carbon  that  are  currently  emitted  into  the  atmospheric  greenhouse  gases.  Evaluation  of 
agroforestry  systems  in  over  50  nations  revealed  several  ways  of  reducing  greenhouse  gas 
emissions  and  conserving  or  sequestering  carbon  in  terrestrial  systems.  Agrosilvicultural, 
silvopastoral  and  agrosilvopastoral  systems  can,  to  varying  degrees,  retain  or  even 
enlarge  reservoirs  of  carbon  in  vegetation  and  soils. 

Indeed,  agroforestry  tends  to  involve  sustainable  low  input  practices  that  minimise 
soil  and  plant  disturbance  and  emphasize  perennial  vegetation  and  nutrient  recycling, 
which  contribute  to  storage  pools  of  carbon  and  nitrogen  that  are  stable  over  decades  or 
centuries. 

Agroforestry  systems  can  be  managed  to  help  stabilise  greenhouse  gas  emission  in  3 
ways.  First,  they  can  sequester  carbon  dioxide  in  plants  and  long-term  carbon  and 
nitrogen  storage  in  perennial  vegetation  and  soils. 

Second,  such  systems  produce  food,  fiiel  and  fibre  to  help  reduce  deforestation  and 
land  degradation.  Third,  this  sustained  production  of  biofuels  can  offset  combustion  of 
fossil  fiiels.  Management  of  agroforestry  systems  can  significantly  alter  below-ground 
carbon  pools  and  greenhouse  gas  fluxes.  Conversion  of  forest  or  grassland  to  intensive 
agriculture  generally  results  in  a  decrease  in  soil  carbon  because  of  increased  rates  of 
organic  matter  decomposition  and  microbial  respiration.  Conversely,  conservation  tillage 
or  establishment  of  perennial  agroforestry  systems  can  increase  the  accumulation  of 
carbon.  In  general,  increased  carbon  accumulation  in  soils  is  associated  with  practices 
that  promote  cooler  soils  (mulch,  shade),  wetter  soils  (maintenance  of  wetland  or 
irrigation),  more  fertile  soils  (augmenting  nutrients,  N-fixing  plants)  and  soils  with 
balanced  aeration  (limited  tillage  and  less  disturbance)  (Dixon  1996). 

Soil  conservation 

The  banana  plant  conserves  the  soil  moisture  by  preventing  wind  and  water  erosion. 

The  adventitious  roots  of  banana  spread  outwards  and  downwards  forming  a  dense 
surface  mat.  There  are  often  400  roots  on  a  single  corm  and  sometimes  as  many  as  700. 
Even  shoots  without  ftinctional  leaves  may  have  200  roots  (Samson  1980).  In  this  region 
for  instance,  it  is  planted  in  gorges  and  near  the  water-courses  such  as  rivers  and  brooks. 
In  this  case  it  gets  moisture  from  free-flowing  erosive  and  permanent  water  bodies  for  its 
growth  and  development.  Its  strong  adventitious  roots  holds  the  soil  tightly  and  protects 
it  Irom  being  swept  away. 

Utilisation  of  marginal  and  waste  lands 

Areas  such  as  roadsides  and  gorges  unsuitable  for  the  production  of  other  crops  adapted 
to  the  region  are  planted  with  perennial  horticultural  crops,  mainly  bananas.  When 
waste  land  is  used  for  crop  production,  the  problem  of  land  shortage  may  be  minimised. 
Consequently,  forest  areas  which  may  otherwise  be  used  for  crop  production  are  con- 
served. Hence  the  environment  is  protected. 
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Increment  in  soil  fertility 

The  leaves  and  other  parts  of  the  crop  are  cut  down  and  decompose  into  the  soil  which 
again  contributes  to  its  fertility. 

Like  many  other  horticultural  crops  banana  is  produced  using  organic  materials  such 
as  manure  and  ash  near  homesteads  in  zones  like  North  Omo,  FLAT  and  Ifediya.  Such 
practices  are  also  intense  in  Konso  special  woreda.  Organic  materials  sustainably  build 
up  the  fertility  of  the  soil. 

Banana  is  produced  using  irrigation  in  some  areas  in  the  region.  By  moistening  the 
soil,  irrigation  water  used  for  crop  production  helps  in  the  decomposition  of  organic 
matter  in  the  soil. 

Minimum  disturbance  and  tillage  of  the  soil.  Once  banana  is  established  it  usually 
occupies  the  land  permanently  in  the  region.  Therefore,  the  frequency  of  tillage  or 
cultivation  maybe  reduced. 

Banana  protects  crops  from  solar  radiation.  Banana  serves  as  a  shade  tree  for 
associated  crops  in  multiple  cropping  systems.  In  this  case,  the  performance  of  the 
associated  crops  will  be  better  and  the  soil  gets  moist  in  conserving  the  available 
moisture.  For  instance,  in  the  coffee  state  farm  of  Bebeqa,  southwest  Ethiopia,  banana  is 
grown  as  a  shade  crop  for  the  coffee  plantation.  In  this  case,  it  is  important  as 
agroforestry  and  an  additional  source  of  income. 

It  serves  as  shelterbelts  and  holds  back  desertification. 

It  is  also  planted  near  roadsides  serving  as  hedges  and  at  the  same  time  bearing  fruit. 

Despite  the  tremendous  potential  of  horticultural  crops,  among  which  bananas  are 
the  most  important  because  of  their  many  uses  (environmental  protection,  food  security 
and  economic  development  in  the  region)  their  development  and  promotion  is  poor  due 
to  a  number  of  constraints  (Shamebo  et  al.  1996) . 

Constraints  to  the  promotion  of  banana  in  SRE 

The  following  are  the  major  constraints  to  its  promotion  identified  during  the  appraisal: 

Oilike  many  other  crops  such  as  cereals,  development  of  bananas  has  been  given  a 
low  priority  by  government . 

Although  the  crop  is  familiar  to  the  farmers  in  the  region,  a  full  understanding  of  the 
economic,  ecological  and  nutritional  advantages  is  lacking  in  many  parts  of  the  region. 
Absence  or  shortage  of  planting  material  is  a  serious  problem  for  most  farmers. 

The  current  status  of  research  on  bananas  to  boost  their  production  and  development 
is  low.  This  is  due  to  a  shortage  of  trained  manpower  and  facilities. 

Diseases  such  as  bacterial  wilt  and  pests  such  as  nematodes  limit  production. 

Marketing  constraints.  Lack  of  organised  market  channels  affects  profitability  and 
discourages  production  especially  in  areas  where  there  is  high  production  of  the  crop  as 
in  the  Bench/Maji  zone.  During  the  survey  a  kilo  of  bananas  was  being  sold  for  0.15  cents 
in  the  zone  at  Bebeqa  State  farm  compared  with  3.0  Birr  the  towns  far  from  the  zone. 
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Processing  constraints.  Lack  of  knowledge  by  the  farmers  of  the  overall  aspects  of 
modern  processing  systems  and  the  products  to  be  obtained  from  them. 

There  is  poor  research  and  extension  linkage  for  the  exchange  of  information  and 
transfer  of  the  available  technologies  to  the  peasants  growing  the  crop. 

Conclusion  and  recommendations 

Environmental  protection  is  closely  related  to  food  security  and  economic  development. 
The  unwise  destruction  of  the  natural  ecosystem  by  human  beings  is  mainly  to  fulfil 
basic  needs  such  as  food,  feed  and  shelter. 

If  banana  is  well  managed  its  current  use  for  food,  cash  and  agroforestry  can  be 
enhanced. 
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Les  bananiers  et  bananiers  plantain 
en  Guinee  Forestiere 


M.  Cisse  et  Lancine  II  Conde 


Abstract  -  Banana  and  plantain  in  forested  Guinea 

In  traditional  farming  sy^emsin  Guinea,  plantain  and  banana  are  intercropped  with  food 
and  perennial  crops  at  densities  of  100  to  400  plants  per  ha.  They  make  a  substantial 
contribution  to  variety  in  the  diet  of  the  population  of  forested  Guinea,  coming  second 
to  rice,  the  staple  food  in  the  region.  They  also  help  to  increase  individual  farmers' 
monetary  incomes  in  the  production  zones. 

In  monoculture  on  smallholdings,  planting  density  varies  from  600  to  800  plants  per 
hectare  for  all  varieties.  Research  is  being  performed  to  try  to  provide  improved, 
economically  profitable  crop  management  sequences  enabling  small  forest  growers  to 
spread  out  production  over  several  cycles.  Trials  on  planting  techniques,  intercropping 
and  varieties  are  in  progress. 

Resume 

Dans  les  systemes  de  production  traditionnels  en  Guinee,  les  bananiers  et  bananiers  plan- 
tain exigent  sous  forme  de  cultures  associees  avec  des  vivriers  et  des  cultures  perennes  a 
des  densites  de  100  a  400  pieds/ha. 

lis  occupent  une  part  importante  dans  la  diversifi  cation  alimentaire  des  populations  de  la 
Guinee  Forestiere  en  venant  directement  apres  le  riz  qui  est  la  base  de  I'aiimentation 
dans  cette  zone,  lis  interviennent  aussi  dans  I'accroissement  du  revenu  monetaire  de 
chaque  paysan  au  niveau  des  zones  de  production. 

En  plantation  paysanne  de  culture  pure,  les  densites  varient  entre  600  et  800  pieds  par 
hectare,  toutes  varietes  confondues.  Par  des  essais  de  techniques  de  plantation,  d'associa- 
tion  cult  urate  et  de  recherches  varietales,  la  recherche  tente  d'offrir  des  itineraires  tech- 
niques ameliores  et  economiquement  rentables  qui  permettent  aux  petits  producteurs 
forestiersde  se  stabiliser  en  etalant  leurs  product  ions  pendant  pluaeurs  cycles. 


Introduction 

En  Republique  de  Guinee,  la  banane  douce  est  cultivee  dans  deux  des  quatre  regions 
naturelles  du  pays,  la  Guinee  Forestiere  et  la  Guinee  Maritime.  La  banane  plantain 
quant  a  elle  se  rencontre  essentiellement  en  Guinee  Forestiere  oil  les  conditions  eda- 
pho-climatiques  lui  sont  favorables. 


IRAG,  Programme  Banane  et  Plantain,  Centre  de  recherciie  agronomique  de  Foulaya, 
Kindia,  Guinee. 
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La  Guinee  Maritime  connait  ces  dernieres  annees  Fintroduction  du  plantain  par  le 
biais  du  Centre  de  recherche  agronomique  de  Foulaya  (QMF),  dans  le  cadre  du  pro- 
gramme Guinee  Maritime-2  (PGM-2)  avec  le  financement  de  lUnion  europeenne. 

En  Guinee  Forestiere,  les  bananiers  et  plantains  sont  cultives  en  association  avec  les 
cultures  principales  (riz,  cafe,  kola  et  palmiers  a  huile).  lis  occupent  une  place  impor- 
tante  dans  I'economie  de  cette  region  apres  le  riz,  123527  ha  de  riz  de  coteau  (Service 
National  des  Statistiques  Agricoles  -  SNSA-  1992-1993)  pour  une  production  de 
162683  t  de  paddy  (Recensement  National  Agricole  -  RNA-  1990) ;  le  cafe,  150000  a 
200  000  ha  pour  150  a  200  kg  de  cafe  marchand  par  hectare  (SNSA  1992)  et  le  palmier  a 
huile,  25000  a  28000 1  (SNSA  1995). 

L'importance  de  la  production  bananiere  dans  I'agriculture  regionale  est  conside- 
rable mais  elle  reste  dominee  par  le  riz.  En  periode  de  soudure,  les  tubercules  et  plan- 
tains remplacent  valablement  le  riz.  Dans  I'economie  familiale,  au  niveau  de  cette  zone 
de  production,  la  banane  plantain  joue  un  role  tres  important  car  c'est  elle  qui  apporte 
I'argent  de  la  journee  (Martin  1998).  La  banane  plantain,  I'igname,  le  taro,  etc.,  ne  font 
pas  I'objet  d'un  veritable  suivi  statistique.  La  culture  de  la  banane  plantain  suscite 
depuis  plusieurs  annees  un  interet  croissant. 

Si  la  consommation  annuelle  de  riz  dans  la  zone  est  estimee  a  environ  162451 1,  cela 
correspondrait  a  un  chiffre  d'affaires  de  81,2  milliards  de  francs  guineens  (EG).  Sa  pro- 
duction d'huile  rouge  est  estimee  a  28  000 1,  soit  25,2  milliards  de  EGet  celle  du  plantain 
a  280000  t,  soit  de  21  a  28  milliards  de  EG.  Quant  au  cafe,  avec  15000  t  exportees,  il 
degagerait  un  chiffre  d'affaires  de  15  milliards  de  EG.  Ces  chiffres  ne  sont  pas  du  tout 
negligeables  pour  I'economie  d'une  region. 

En  1989,  environ  27  000  ha  de  terre  etaient  occupes  par  les  bananiers  et  bananiers 
plantain  pour  une  production  estimee  entre  220000  et  280000  t  envfron  (estimation  de 
la  Direction  Divisionnaire  de  I'Agriculture/Guinee  Eorestiere,  1990). 

Grace  a  I'amelioration  du  reseau  routier  ( 1 954  km  environ  de  route  bitumee  dont 
420  km  de  route  bitumee  en  Guinee  Eorestiere),  la  banane  plantain  et  les  autres 
bananes  font  I'objet  d'un  commerce  florissant  et  d'une  production  croissante  par  I'aug- 
mentation  des  superficies. 

Alors  que  pour  la  banane  «  dessert  »  des  recherches  ont  ete  menees  des  1948  a  Eou- 
laya-Kindia  par  I'lnstitut  des  fruits  et  agrumes  coloniaux  (lEAQ,  les  recherches  sur  la 
banane  plantain  n'ont  debute  qu'en  1985  en  Guinee  Eorestiere  avec  I'appui  de  la  Coope- 
rative regionale  d'Afrique  de  I'Ouest  et  Centrale  pour  la  recherche  sur  la  banane  plan- 
tain (WARCORP). 

Caracteristiques  des  zones  de  production 
(Guinee  Forestiere) 

Comprise  entre  7°  et  9°  environ  de  latitude  Nord,  8°  et  10°  de  longitude  Quest,  la  Guinee 
Eorestiere  est  situee  au  sud-est  du  pays  et  couvre  une  superficie  de  48374  km'^,  avec  une 
population  estimee  a  1624513  habitants  (SNSA  1993).  C'est  une  region  de  montagnes 
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d'altitude  moyenne  de  500  a  1000  m,  formee  d'un  ensemble  de  coUines  a  forte  pente, 
separees  par  des  depressions  d'importance  variable  oil  circulent  les  eaux. 

Quoique  fortement  accidente  dans  son  ensemble,  le  relief  se  distingue  par  trois  types 
de  toposequences  :  montagnes,  colUnes  en  reserve  forestiere,  coteaux  et  bas-fonds  ou 
plaines  alluviales. 

Les  autochtones  des  ethnies  Guerze,  Toma,  Konon,  Manon,  Kanianke  et  Lele  sont 
essentiellement  ruraux.  Les  allogenes  sont  essentiellement  des  commer9ants,  des  fonc- 
tionnaires  et  des  artisans  venant  de  toute  la  Guinee  et  sont  les  principaux  consomma- 
teurs  de  bananes  et  plantains  de  la  Guinee  Forestiere. 

Les  zones  de  grande  production  de  banane  plantain,  communement  appelees 
«  Loco  »,  sont  dans  les  enclaves  situees  dans  les  forets  du  Ziama  :  119019  ha  (Seredou, 
Panziazou  dans  Mancenta),  Diecke  :  64000  ha  «  Bounouma  »,  Bero  :  23000  ha  «  W)mey- 
Gouecke  »  (dans  ISTZerekore) ,  Ouende  Kenema  et  Badala  (dans  Gueckedou)  et  Gama- 
Berema  (dans  Lola).  Les  plantations  ont  une  duree  qui  varie  entre  7  et  15  ans  au  niveau 
de  ces  poches  de  grande  production  (voir  carte  ci-dessous). 


I     I  Zone  non  favorable 
I Zone  de  grande  production  (+10  t/ha) 
\*^.-*\  Production  au  sein  desilotsforestiers 
fc£SJ  Zone  de  production  moyenne  (5  t/tia  environ) 
^3  Production  faible  (2  a  3  t/ha) 
Zone  de  clairlere  (0,5  a  1  t/ha) 
■Zone  favorable,  malsa  production  limitee 


Echelle 


Limite  des  prefectures 
1 


1  800  000 

Source  :  Lancine  II,  1995. 


Poches  de  production  en  Guinee  Forestiere. 
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Environ  70  %  des  plantations  bananieres  sont  dans  la  zone  agro-ecologique  homo- 
gene  1  (zone  de  foret  dense  humide),  25  %dans  la  zone  2  (zone  de  foret  secondaire 
humide)  et  seulement  5  %dans  la  zone  3  (zone  preforestiere)  (Equipe  R/S  et  al.  1995). 

Les  plantations  pures  existent  au  niveau  de  quelques  «  zones  ponctuelles  »  de  pro- 
duction definies  par  Qievalier  et  Saudubray  (ISTZerekore,  projet  riz  1994),  composees  de 
bananes  plantain  (70      de  Oos  Michel  (25  %}  et  de  Cavendish  (5 

Systemesde  production  et  techniques  utilisees 

Les  cultures  associees  occupent  80  %des  cultures  en  Guinee  Forestiere.  Elles  sont 
basees  sur  I'agriculture  par  defriche-brulis  (essartage),  nettoyage  et  briilis  de  la  vegeta- 
tion qui  constituera  I'apport  d'engrais  pour  la  culture  vivriere.  j^res  deux  ans,  la  terre 
est  abandonnee  a  elle-meme  et  le  processus  recommence  sur  une  autre  terre  au  detri- 
ment de  la  foret.  Avec  I'explosion  demographique,  cette  jachere  ne  durera  que  de  2  a  5 
ans  suivant  les  densites  de  population,  alors  que  8  a  9  ans  sont  necessaires.  Ce  systeme 
traditionnel  (extensif)  a  tres  faible  rendement  est  en  evolution  en  Guinee  Forestiere. 

Dans  la  zone,  il  y  a  un  systeme  d'associations  et  de  rotations.  En  effet,  la  gestion  de  la 
fertilite,  I'optimisation  de  la  productivity,  la  diversification  des  productions  agricoles 
pour  satisfaire  tons  les  besoins  alimentaires,  financiers  et  reduire  les  risques  sur  plu- 
sieurs  cultures  isolees,  justifient  les  associations  chez  le  petit  exploitant  forestier. 

Ces  associations  se  presentent  comme  suit : 


Tableau  1 .  Systemes  d'associations  en  Guinee  forestiere. 


Zones 

Vegetation 

Sols  Climat 

Ethnies 

Cultures 

Autres 

productions 

1. 

tres 

Foret 

Bruns           P  :2000  a 

Manon  Guerze 

Riz  Cafe 

Huile  rouge 

humide 

dense 

forestiers      2800  mm 

Toma  Kissi 

Kola 

Vin  raphia 

S.  seclie  : 

Bananes 

Poivre 

1  a  2  mois, 

Manioc 

Pores 

Hum  :85  %, 

Niebe 

Caprins 

T°C  :  22  a  24 

Cacao 

Ovins 

Arachide 

Volailles 

2. 

hiumide 

l^ret 

Ferralitiques  P  :  1  800  a 

Konon  Kissi 

Riz  Cafe 

Huile  rouge 

secondaire 

2000  mm 

Manon  Guerze 

Bananes 

VIn  raphia 

S.  seclie  : 

Toma 

Manioc 

Petit 

2  a  3  mois 

Toma-manian 

Kola 

elevage 

Hum  :  77  % 

Cacao 

T-^  :  22  a  25 

Niebe 

Arachide 

3. 

peu 

i^ret 

Ferralitiques  P  ;  1  500  a 

Konianke 

Riz  Fonio 

Elevage 

liumide 

galerie 

et  mineraux  1  900  mm 

Kissi  Leie 

Manioc 

Bovins 

Savane 

bruts           S.  seche  : 

Guerze 

M  ais 

Miel 

arbustive 

3  a  4  mois 

Toma- 

Arachide 

Nere 

Hum  :  72  % 

manian 

Igname 

T'C  :  24  a  28 

Niebe 

Voandzou 

P  :  precipitation  s  ;  Hum  :  humid  it  e  ;  S.  seche  :  £&ison  seche  ;  J°C  :  temperature  moyenne  en  °C. 
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A  base  de  cereale  ( riz) 

•  annee  :  riz  +  bananiers  plantain  +  manioc  +  mais  +  gombo  +  haricot  grimpant 
+  macabo  +  petit  piment  +  oseille  de  Guinee 

•  2^  annee  :  riz  +  bananiers  plantain  +  manioc 

•  3*^  annee  :  bananiers  plantain 

•  4^  annee  :  jachere 

•  5*^  annee  :  jachere 

Avec  des  cultures  perennes 

•  cafeiers  +  bananiers  plantain  (pour  I'ombrage) 

•  cacaoyers  +  bananiers  plantain  (pour  I'ombrage) 

•  palmier  a  huile  +  bananiers  plantain  (jeunes  palmier  improductifs) 

•  agrume  +  cafeiers  +  kolatiers  +  bananiers  plantain  (vergers  familiaux) 

Au  niveau  des  zones  ponctuelles,  la  typologie  des  producteurs  est  structuree  de  la 
maniere  suivante  : 

•  Famille  de  moins  de  5  membres  :  200  a  500  pieds  de  bananiers  plantain 

•  Famille  de  plus  de  5  membres  :  800  a  2000  pieds  et  plus  de  bananiers  plantain 
Dans  cette  zone,  les  bananeraies  se  subdivisent  en  3  grand  groupes  : 

•  bananeraie  de  case  :  15  a  20  %(plantain  +  Cavendish  +  Qros  Michel) 

•  bananeraie  de  riziere  :  75  a  80  %(plantain  +  Gros  Michel) 

•  bananeraie  pure  :  2  a  5  %  (plantain) . 

Dans  la  majorite  des  cas,  les  paysans  mettent  en  terre  les  rejets  de  bananiers  plan- 
tain environ  deux  a  trois  semaines  avant  le  semis-labour  de  riz,  1(X)  a  200  pieds/ha  (apres 
nettoyage  et  ecobuage).  D'autres  par  contre  plantent  les  bananiers  des  apres  le  defricha- 
ge  directement  dans  des  trous  dits  de  «  nid  de  poule  »  (trous  tres  superficiels),  brulent 
et  procedent  au  semis-labour  du  riz  et  des  autres  cultures  associees. 

Dans  de  tels  systemes,  la  puUulation  des  adventices  contraint  le  paysan  a  abandon- 
ner  son  champ,  le  facteur  fertilite  n'etant  pas  pergu.  Les  techniques  culturales,  les  asso- 
ciations et  les  precedes  de  lutte  contre  les  parasites  foliaires  et  du  sol  sont  des  pratiques 
courantes  dont  les  itineraires  techniques  sont  loin  d'etre  maitrises  par  les  petits  exploi- 
tants  forestiers. 

Le  paysan  forestier  guineen  ne  realise  pas  trois  campagnes  de  riz  sur  le  meme  champ. 
Des  la  deuxieme  annee,  il  procede  au  «  recourage  »  (regarnissage)  a  petite  echelle, 
jusqu'a  la  3e  annee  oil  il  est  laisse  a  I'abandon.  Les  bananes  plantain  sont  recoltees 
chaque  semaine,  la  veille  des  marches,  permettant  des  rentrees  financieres  regulieres. 


Techniques  culturales 

Deux  procedes  de  mise  en  place  existent  dans  cette  locahte  : 

Position  entierement  couchee  et  enfouie 

•  Duree  de  la  reprise  prolongee 

•  Possibilite  de  chute  des  la  premiere  annee 

•  Faible  taux  d'enracinement 
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Position  inclinee  comme  le  cas  du  manioc  sur  butte 

•  Reprise  acceleree 

•  Emission  hative  de  rejets 

•  Maintien  des  tissus  verts 

•  Bulbes  plus  robustes 

A  cause  du  calendrier  agricole  tres  charge  du  paysan,  le  precede  moderne  de  planta- 
tion n'est  pas  adopte  a  grande  echelle  (piquetage,  trouaison,  pralinage,  parage,  etc.). 
Pour  les  cultures  pures,  les  densites  varient  de  600  a  800  pieds  a  I'hectare,  chaque  pied 
constituera  apres  deux  ans  une  touffe  de  5  a  12  pieds. 
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Source  :  Equipe  R/Set  chercheursthematiques,  CIRAS1995. 


Figure  1.  Proportion  desculturesperennespureset  associees. 
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La  duree  de  stockage  des  rejets  varie  entre  7  et  40  jours.  Ce  retard  se  justifie  par  les 
occupations  quotidiennes.  Selon  les  paysans,  cette  duree  a  aussi  une  influence  positive 
sur  le  gout  du  fruit. 

Dans  I'ensemble,  des  rejets  d'age  et  de  dimension  variables  sont  plantes  (0,20  a 
1,5  m)  dans  des  trous  tres  superficiels  et  rebouches  avec  de  simples  houes.  Dans  toute  la 
zone,  les  rejets  sont  tailles  au  moment  de  la  mise  en  place  et  selon  eux,  la  position  incli- 
nee  est  adoptee  pour  lutter  contre  Faction  des  vents  violents  et  eviter  la  stagnation  des 
eaux  de  pluie  dans  le  cceur  du  rejet. 


120  n 


1  2  3 

Zones 


cafe  I      I  cacao 

kola  I      ]  banane  et  banane  plantain 

Sburce  :  Equipe  R/S;  CRAS1995. 


Figure  2.  Importance  des  cultures  perennes  par  zone  agroecologique. 
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Les  varietes  de  banane 

et  de  bananes  plantain  rencontrees 

Les  bananes  douces  :  essentiellement  autour  des  agglomerations  (Gros  Mchel  et  autre 
Cavendish),  16  cultivars  ont  ete  identifies. 

Les  bananes  plantain  ( AAB)  :  appelees  par  les  autochtones  «  kpele  »,  «  Gwi  kpeli  »  ou 
«  Ghui  kpeli  »,  qui  signifie  «  banane  qui  ne  vaut  rien  »  indiquant  que  cette  derniere  ne 
rentre  pas  dans  leur  alimentation  quotidienne,  il  s'agit  des  French  et  Corne  (Tezenas  du 
]Vbntcel  et  al.  1983) .  Douze  cultivars  ont  ete  identifies. 

Les  rejets  issus  de  la  culture  des  tissus  n'ont  ete  introduits  en  Guinee  qu'en  mai  et 
decembre  1990  a  partir  de  France  et  du  Nigeria  (IITA)  et,  plus  tard,  du  Cameroun 
(CRBP).  Pour  plus  de  precisions,  tons  ces  cultivars  seront  mis  en  collection  et  feront 
I'objet  d'une  caracterisation. 

Importance  des  bananes 
et  des  bananes  plantain 

La  culture  bananiere  est  une  culture  traditionnelle  de  rente.  C'est  la  culture  qui  donne 
un  revenu  monetaire  immediat  avec  des  couts  de  production  moindre.  Un  adage  courant 
existe  dans  la  zone  de  KZerekore  qui  dit  que  le  plantain  est  la  richesse  des  vieux  et  que 
le  cafe  est  celle  des  jeunes  (allusion  au  cycle  de  production). 

Les  bananes  plantain  sont  cultivees  uniquement  pour  la  consommation.  Environ  30  a 
45  %de  la  production  totale  est  vendue  hors  Guinee  Forestiere.  Les  centres  urbains  sont 
les  grands  consommateurs. 

D'apres  les  estimations,  la  consommation  moyenne  annuelle  de  riz  par  tete  dTiabi- 
tant  en  Guinee  Forestiere  est  de  86  kg.  Celle  de  bananes  plantain  est  estimee  a  35  kg. 
Quant  aux  tubercules,  elle  serait  de  21  kg.  Ces  chiffres  indiquent  I'importance  des 
bananes  interviennent  dans  la  securite  alimentaire  des  populations  de  cette  zone. 

Dans  les  zones  ponctuelles  de  grande  production,  la  banane  plantain  occupe  la  pre- 
miere place  en  terme  de  revenu,  suivie  par  le  cafe,  le  riz  et  le  manioc.  En  terme  de  tra- 
vaux,  le  bananier  plantain  demande  deux  defrichements  par  an,  contre  trois  pour  le  cafe 
et  le  cacao.  En  terme  de  consommation  enfin,  la  banane  plantain  occupe  la  deuxieme 
place  (sondage  aupres  des  paysans  1995). 

En  medecine  traditionnelle,  pour  le  traitement  de  la  diarrhee,  on  fait  bouillir  le  fruit 
vert  pour  ensuite  le  consommer  en  buvant  aussi  une  certaine  quantite  de  Feau  de  cuisson. 

Autoconsommation  et  methodesde  preparation 

Pour  beaucoup,  la  banane  plantain  entre  dans  I'alimentation  a  la  periode  de  soudure 
(juin-septembre)  oil  elle  constitue  un  aliment  de  luxe.  Ce  sont  toujours  les  families  elles- 
memes  qui  preparent  les  bananes  sous  diverses  formes  :  bouillies,  firites,  grillees,  en 
gateau,  braisees  (plantain)  et  en  banane  sounan. 
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La  preparation  de  la  banana  «  sounan  »  consiste  a  faire  bouillir  la  banane  ou  la  bana- 
ne  plantain  a  I'etat  vert  et  la  piler  avec  des  condiments  apres  I'avoir  epluchee.  La  pate 
ainsi  obtenue  est  mise  en  boulettes  et  assaisonnee  en  y  ajoutant  du  poisson,  du  sel,  des 
aromes.  Ces  boulettes  sont  ensuite  remises  dans  la  marmite  pour  cuire  a  la  vapeur  avec 
les  ingredients  qu'on  y  a  ajoutes. 

Lh  autre  precede  consiste  a  eplucher  les  fruits  miars  et  les  faire  cuire  dans  une  mar- 
mite en  y  ajoutant  de  la  patate,  de  la  courge  epluchee,  puis  la  pate  d'arachide  et  les 
ingredients  (sels,  piment,  aromes).  i^res  quelques  heures  de  cuisson,  le  tout  est  petri 
dans  la  meme  marmite  avec  une  sorte  de  louche  a  grosse  tete  en  forme  de  V 

A  la  fin  de  cette  operation,  de  ITiuile  rouge  de  palme  est  ajoutee,  soit  directement 
dans  la  marmite,  soit  dans  les  plats  servis.  Get  aliment  est  tres  apprecie  par  les  allogenes 
jeuneurs  (careme),  nourrissons  et  certains  malades. 

Les  bananes  et  bananes  plantain  ne  sont  consommees  qu'aux  epoques  de  soudure 
par  les  autochtones.  Les  allogenes  qui  vivent  en  Guinee  Forestiere  en  consomment  eux 
toute  I'annee.  Les  excedents  sont  vendus  aux  collecteurs  pour  les  marches  citadins. 

La  preparation  industrielle  d'aliments  a  base  de  banane  plantain  n'est  pas  develop- 
pee  en  Guinee  alors  que  la  banane  etait  transformee  en  nectar  (jus)  a  partir  des  unites 
industrielles  de  la  Basse  et  Haute  Guinee  ( 1985,  date  de  rachat  de  ces  unites  de  transfor- 
mation) . 

Methodesde  vente  et  organisation 

En  Guinee  Forestiere,  aucune  statistique  fiable  n'existe  sur  les  quantites  commerciali- 
sees  et  consommees.  On  se  base  done  toujours  sur  les  estimations.  Le  consommateur  se 
contente  de  ce  qui  est  disponible  sur  le  marche. 

Les  collecteurs  ne  sont  pas  presents  dans  cette  zone.  Par  contre,  les  grossistes  et  les 
intermediaires  jouent  des  roles  essentiels,  tant  sur  les  lieux  de  production  que  dans  les 
grands  centres. 

Ce  sont  les  producteurs  eux-memes  qui  drainent  leurs  produits  sur  les  marches  ou  au 
bord  des  routes  pour  les  mettre  a  la  disposition  des  detaillantes  ou  des  grossistes. 

Les  figures  3  et  4  nous  montrent  combien  les  marches  d'approvisionnement  sont 
instables  d'une  periode  a  une  autre  au  cours  de  la  meme  annee.  Ce  caractere  de  saison- 
nalite  et  d'instabilite  des  marches  depend  des  saisons,  du  regime  d'approvisionnement, 
des  pistes,  des  concentrations  urbaines  et  des  pouvoirs  d'achat. 

Les  prix  prohibitifs  obtenus  sur  le  marche  de  Taouyah  sont  lies  a  la  presence  d'une 
tres  grande  concentration  d'expatries  qui  ont  un  pouvoir  d'achat  eleve,  permettant  aux 
detaillantes  d'avoir  une  importante  marge  beneficiaire. 

Quant  au  marche  de  Niger,  il  se  trouve  au  coeur  de  la  citadelle  oii  sont  reunis  tons  les 
principaux  bureaux  des  ministeres,  le  marche  de  IVfedina  est  le  plus  frequente  de  la  capi- 
tale  et  constitue  le  point  de  debarquement  des  bananes  et  le  lieu  de  stockage. 

Le  marche  le  moins  cher  de  Conakry  est  celui  de  Bonfi  qui  reste  le  dernier  recours  de 
tons  les  invendus  venant  des  autres  marches.  Ce  sont  done  des  produits  de  derniere  qua- 
lite  qui  y  sont  exposes.  Precisons  que  la  presente  enquete  a  ete  realisee  par  I'equipe  R/S 
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Source  :  Equipe  R/S,  CRA-Foulaya,  P.  Martin  1998. 


Figure  3.  Suivi  des prix  de  la  banane  «  dessert  ». 

du  CRAF  sur  une  periode  d'un  an  (fevrier  1996-janvier  1997)  et  s'effectuait  toutes  les 
deux  semaines. 

Les  grossistes,  generalement  des  femmes,  se  rendent  sur  les  lieux  de  production  pour 
negocier  les  prix  et  passer  le  contrat  pour  un  prochain  voyage.  Cette  commande  est  orale 
et  pent  ne  pas  etre  respectee. 

Le  plantain  se  vend  en  doigts,  mains,  regimes,  kilo  et  sac.  Un  sac  pese  environ 
+  70  kg  et  coute  entre  6000  et  9000  FG  ( 1$US  =  1  373  FG).  Les  prix  varient  suivant  les 
lieux  de  production,  de  consommation  et  les  periodes  de  I'annee  (oifre  et  demande). 

Les  grossistes  attachent  plus  d'importance  a  la  quantite  qu'au  facteur  degre  de  matu- 
rite  (point  de  coupe).  Les  bananes  plantain  sont  mis  dans  les  sacs  pour  la  determination 
du  poids,  puis  vides  dans  le  camion  en  vrac.  Si  plusieurs  grossistes  s'associent  pour  louer 
le  meme  vehicule,  les  plantains  sont  emballes  dans  les  doubles  sacs  et  marques  pour  dif- 
ferencier  les  parts  (lots). 

Le  facteur  maturite  et  le  conditionnement  constituent  une  contrainte  majeure  qui 
engendre  des  pertes  de  I'ordre  de  30  a  60  %  Contrainte  a  laquelle  s'ajoute  I'etat  des  vehi- 
cules,  des  routes  et  la  presence  de  plusieurs  acheteurs  a  la  fois  chez  le  meme  paysan. 
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Mois 


Source  :  Equipe  R/S,  CRA  Foulaya. 


Figure  4.  Suivi  du  prix  desbananesplantain. 


II  faut  preciser  que  les  variations  de  prix  au  detail  sont  relativement  nulles  dans 
cette  zone. 

En  Guinea  Forestiere,  les  commergants  achetent  en  priorite  la  banane  plantain  et 
completent  le  reste  du  chargement  avec  la  banane  douce  (Cavendish).  La  hausse  des 
prix  des  bananes  et  bananes  plantain  dans  les  grands  centres  s'observe  generalement 
entre  juin  et  septembre.  En  effet,  a  cette  periode,  la  banane  plantain  est  consommee  par 
toute  la  population  au  niveau  de  la  principale  zone  de  production  ou  les  autres  denrees 
se  font  rares.  Cette  periode  coincide  egalement  avec  les  grandes  pluies  qui  rendent  les 
approvisionnements  difificiles. 

Le  marche  de  Conakry  en  particulier  est  demandeur  et  il  est  loin  d'etre  sature. 
Jusqu'au  debut  des  annees  1990,  il  etait  essentiellement  ravitaille  par  la  Guinee  Fores- 
tiere a  des  prix  eleves  justifies  par  la  rarete  de  I'offre.  Ce  marche  pourrait  se  developper 
de  fa^on  tres  importante  si  la  baisse  des  frais  d'approche  lies  a  I'emergence  d'une  zone 
d'approvisionnement  plus  proche  de  la  capitale  se  traduisait  par  une  diminution 
durable  des  prix  au  consommateur,  comme  cela  a  deja  ete  constate  en  1995  (MAEF, 
LPDA2  1997). 

Le  cout  de  transport  d'une  tonne  de  bananes  plantain  s'eleve  a  70000  FGdes  zones 
de  production  pour  Conakry  (INTZerekore,  Macenta). 
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Source  :  P.  Martin,  Programme  Banane  et  Plantain  CFIAF,  1997. 


Figure  5.  Methode  de  vente  et  organisation  :  fi  liere  plantain. 

Contraintes 

La  zone  3  se  prete  peu  a  cette  culture  en  raison  des  conditions  climatiques  et  des  feux 
de  brousse.  Cependant,  a  sa  lisiere  avec  la  zone  2,  on  rencontre  quelques  plantations  de 
bananiers  plantain.  Dans  les  zones  1  et  2  ou  le  bananier  plantain  est  beaucoup  cultive, 
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les  problemes  specifiques  a  cette  culture  sont  identiques  et  se  posent  avec  la  meme  acui- 
te  (Equipe  R/S  et  CRAS  1995)  (figure  6). 
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Zone  1  :  treshumide  ;  Zone  2  :  humide  ;  Zone  3  :  peu  humide. 


Mherb  :  Mauvaises  herbes 
Psol  :  Pauvrete  dessols 
Mvgt  :  Materiel  vegetal 
Rong  :  Rongeurs 


Cercos :  Cercosporiose  jaune 
Chnoir  :  Charangon  noir 
Nemat  :  Nematodes 
Tech  cult  :  Techniquesculturales 


Figure  6.  Principales contraintes  identifiees(banane  et  banane  plantain) 


A  la  production 

A  ceux-ci  il  faudra  ajouter  les  degats  causes  par  les  criquets  puants  et  I'insuffisance 
d'encadrement  technique.  Une  fois  ces  problemes  resolus,  la  production  bananiere  dans 
cette  zone  pourra  augmenter  de  fa^on  significative. 

A  la  commercialisation  : 

•  Enclavement  des  plantations  et  des  villages 

•  Calendrier  agricole  tres  charge 

•  IVfenque  de  capitaux 
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•  Insuffisance  de  moyens  de  transport  adequats 

•  Manque  d'organisation  cooperative  au  niveau  des  planteurs  et  grossistes 

•  Absence  de  rigueur  sur  les  periodes  de  coupe,  dispersion  des  zones  de  production 

•  Mode  d'emballage  et  de  stockage  des  produits  (en  tas  a  meme  le  sol,  inexistence  de 
magasins  de  stockage  adequats) . 

Conclusion 

En  Guinee  Forestiere,  on  assiste  a  une  augmentation  de  la  production  bananiere  liee 
entre  autre  : 

•  a  une  consommation  solvable,  au  desenclavement  partiel  des  lieux  de  production,  a 
la  croissance  demographique,  a  I'urbanisation  rapide  des  villes,  a  I'affluence  des  refu- 
gies  des  pays  limitrophes ; 

•  aux  actions  combinees  de  la  recherche  et  de  la  vulgarisation  dans  le  cadre  du  trans- 
fert  de  techniques  et  de  technologies  en  milieu  paysan. 

La  rehabilitation  de  250  km  de  route  secondaire  et  I'organisation  des  petits  produc- 
teurs  de  bananes  et  bananes  plantain  en  groupement  permettront  d'augmenter  la  pro- 
duction et  d'ameliorer  la  qualite  du  transport  en  diminuant  tres  sensiblement  les  pertes 
liees  a  ce  dernier  facteur. 
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Production  of  plantain, 

an  economic  prospect  for  food 

security  in  Ghana 


B.  Banful 


Resume -La  production  de  banane  plantain  -  perspectives  economiques  pour  la 
securite  alimentaire 

La  banane  plantain  joue  un  role  fondamental  dans  ralimentation  et  I'economie  du 
Ghana.  La  banane  plantain  contribue  a  hauteur  d'environ  13,1  %  au  produit  interieur 
brut  agricole.  Cat  article  examine  les  aspects  suivants  de  la  production  de  la  banane  plan- 
tain: contraintes,  superficie  cultivee  et  repartition  geographique,  schemas  de  consomma- 
tion,  marches,  systemes  de  production  et  diversite  genetique  de  la  plante.  Une  region 
typique  de  production  du  bananier  plantain  au  Ghana  est  analysee  en  detail. 

Abstract 

Plantain  plays  a  major  role  in  the  diet  and  economy  of  Ghana.  It  contributes  about  13.1% 
of  the  Agricultural  Gross  Domestic  Product.  This  paper  discusses  issues  of  plantain  pro- 
duction with  respect  to  constraints,  area  under  cultivation  and  geographical  distribution, 
consumption  patterns,  markets,  production  systems  and  crop  genetic  diversity.  Detailed 
analyses  of  a  typical  plantain  production  region  in  Ghana  are  also  presented. 


Introduction 

Ghana  is  located  on  latitude  4°44'S,  iTlTNand  longitude  3°11'W  l^H'E  in  Wfest  Africa 
and  agriculture  accounts  for  about  50%of  her  Gross  Domestic  Product. 

Ghana  is  one  of  the  five  largest  plantain  producing  countries  in  west  and  central 
Africa  (Dorosh  1987).  It  is  an  important  staple  which  contributes  about  13.1%  of  the 
Agricultural  Gross  Domestic  Product  (NARP  1994).  Plantain  forms  an  integral  component 
of  the  complex  farming  systems  in  Ghana  (Ortiz  and  VLiylsteke  1994)  and  is  also  an 
important  source  of  rural  income  because  it  is  produced  by  smallholders  in  compounds  or 
home  gardens  as  well  as  on  farms  (Swennen  1990,  Swennen  and  Miylsteke  1991). 


Crops  Research  Institute,  Kumasi,  Ghana. 
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Plantains  and  their  food  products  are  in  high  demand,  which  is  reflected  by  the 
relatively  high  price  of  plantain  compared  with  other  starchy  staple  crops  with  the 
exception  of  yam  (Dadzie  and  \\&inwright  1995) . 

This  paper  discusses  the  prospects  of  the  crop  as  an  essential  component  of  the  food 
security  system  in  Ghana. 

Geographic  distribution,  production, 
constraints  and  systems 

Ghana  has  ten  administrative  regions  of  which  six  are  designated  as  plantain  producing 
regions,  namely  Ashanti,  Eastern,  Brong-Ahafo,  \\festern.  Central  and  \blta.  These 
regions  are  concentrated  in  three  agro-ecological  zones,  viz.  rainforest,  moist  semi- 
deciduous  forest  and  forest-savanna  transition  which  have  conditions  suitable  for 
plantain  production.  The  three  agro-ecozones  occupy  nearly  35%  of  the  national  land 
area  of  23,853,900  hectares  (PPMED  1991). 

Plantain  production  forms  about  13%  of  the  total  volume  of  major  staples 
representing  14.5%of  the  total  value  of  all  crops  (Ghana  living  standards  survey  1992). 

In  spite  of  its  importance,  production  is  beset  with  a  number  of  constraints. 

Plantain  production  constraints 

Climatic  conditions 

In  Qiana,  plantain  production  has  been  limited  to  the  rainforest,  semi-deciduous  forest 
and  forest-savannah  transition  zones  where  the  rainfall  is  bimodal  and  ranges  from 
1300  mm  to  2200  mm  per  year.  The  rainfall  is  usually  fairly  evenly  spread  over  9-10 
months  of  the  year.  The  remaining  four  regions  with  lower  rainfall  are  not  suitable  for 
banana  and  plantain  production. 

Soil  fertility  and  conservation  methods 

The  diminishing  primary  forest  which  results  from  the  expansion  of  cocoa  farms  has  led 
to  the  use  of  secondary  forest  for  growing  plantain  and  banana  in  Ghana.  Also 
population  pressure  has  shortened  the  fallow  period  from  30  or  more  years  to  between 
three  and  nine  years.  The  reduced  fallow  does  not  allow  complete  regeneration  of  the 
soil  fertility.  Therefore  there  is  generally  low  fertility  coupled  with  excessive  leaching. 
Soil  conservation  by  agro-forestry  practices  is  quite  recent  and  its  adoption  is  yet  to 
take  place. 

Ranting  material  supply  and  quality 

Farmers  mostly  use  suckers  from  ratoon  fields  for  planting  new  farms.  Inadequate  supply 
of  planting  materials  limits  size  of  farms.  The  planting  materials  are  generally  of  poor 
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quality  because  the  farmers  use  what  is  available.  Suckers  are  neither  selected  nor 
trimmed  before  planting. 

Other  inputs  (fertiliser,  pesticides,  etc.) 

Fertiliser  and  pesticides  are  generally  not  used  because  of  their  high  cost  and  lack  of 
knowledge  of  fertiliser  and  pesticide  application  on  plantain  and  banana. 

Disease 

Black  Sgatoka  disease  {Mycosphaerella  fijiensis) 

This  is  the  most  important  disease  of  plantain  and  banana  in  Ghana.  In  1985,  the  disease 
was  observed  in  some  Wfest  African  countries  including  Ghana  (Wlson  1987).  However,  it 
became  epidemic  in  Ghana  during  the  1990's  when  its  devastating  effect  appeared  in  all 
the  six  plantain  producing  regions.  Presently,  all  known  plantain  and  banana  cultivars  in 
the  country  are  susceptible  to  the  disease  (Hemeng  et  al.  1995) . 

Pests 

Nematodes 

Nematodes  damage  roots  and  weaken  the  anchorage  of  plantain.  Several  types  of 
nematodes  have  been  identified,  namely,  Meloidogyne  spp.,  Pratylenchus  spp., 
Tylenchus  spp.,  Helicotylenchus  spp.,  Rotylenchus  spp.  Their  attacks  have  been 
associated  with  root  lodging.  The  damage  is  severe  if  the  land  has  been  cropped  with 
plantain  or  \\4ien  infected  planting  material  is  used  (Gowen  1995). 

Banana  weevil  {Cosmopolites  sordidu^ 

The  weevil  is  found  in  all  the  plantain  and  banana  growing  regions  of  the  country.  It  is 
considered  a  serious  pest  by  most  plantain  farmers.  Infected  plants  become  very  weak, 
especially  during  the  dry  season,  and  fall  over,  resulting  in  drastic  yield  reduction. 

Weeds 

Five  important  weeds  have  been  identified  as  having  a  serious  effect  on  plantain  in 
Ghana.  Their  importance  varies  with  the  plantain  growing  regions.  Although 
Chromolaena  odorata  is  the  most  predominant,  other  weeds  such  as  Pennisetum 
purpureum,  Centrosema  pubescens,  Panicum  maximum,  and  Ageratum  conyzoides 
also  occur. 

Others 

Bush  fires,  uncommon  in  the  past,  have  in  recent  years  become  perennial  throughout  the 
country  during  the  dry  season  (December — February),  destroying  growing  crops  and 
organic  matter  in  the  soil.  Erratic  rainfall  patterns  attributed  to  indiscriminate  tree 
felling  for  timber  and  ftiel  wood  have  been  associated  with  prolonged  droughts  causing 
severe  dehydration,  widespread  stem  lodging  of  plantain  and  total  crop  failure. 
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Production  systems 

Gender  issues 

Both  men  and  women  are  involved  in  plantain  production  throughout  the  country.  Most 
farmers  are  semi-literate  with  only  primary  level  education. 

Land  tenure  and  farm  size 

Production  is  on  land  which  is  either  family-owned,  rented  or  share-cropped.  Farm  size 
is  variable,  ranging  from  0.2  to  0.8  hectares  for  smallholders.  Large-scale  farms  are 
currently  being  exploited. 

Cropping  systems 

The  main  cropping  systems  are  intercropping,  which  is  the  dominant  practice,  relay 
cropping  and  monocropping.  Intercrops  may  be  seasonal  food  crops  or  tree  crops.  The 
seasonal  crops  are  usually  harvested  before  the  plantain  leaves  develop  a  closed  the 
canopy.  Whenever  tree  crops  are  planted  together  with  plantain,  the  tree  crops  are 
considered  as  the  principal  crops.  The  tree  crops  are  cocoa,  coffee,  citrus  and  oil  palm. 
Several  intercropping  patterns  occur.  These  patterns  are: 

Rantain/maize 

In  plantain/maize  association,  maize  precedes  plantain. 
Rantain/root  crop 

Except  cocoyam,  all  other  root  crops  such  as  cassava  and  yam  are  planted  after  plantain. 
Cocoyam  as  volunteer  crop 

Cocoyam  as  volunteer  crop  sprouts  rapidly  after  burning  fields  of  secondary  forest  at  the 
beginning  of  the  rainy  season,  before  plantain  is  planted. 

Rantain/tree  crops 

Tree  crops  such  as  citrus  and  oil  palm  are  planted  before  plantain  except  in  cocoa  farms 
where  plantain  is  planted  first  to  provide  shade  for  the  young  cocoa  seedlings. 

Typesof  plantain  and  their  uses 

There  are  three  types  of  plantain  cultivated  in  Ghana,  namely  False  Horn,  True  Horn  and 
French  Plantain.  The  Horn  Plantains  mature  in  15-18  months  and  have  big  fingers  and 
few  hands  (average  of  6)  while  the  French  Plantain  matures  in  18-24  months  and  has 
small  fingers  and  many  hands  (average  of  16).  Presently,  fourteen  and  fifteen  local 
cultivars  of  French  Plantain  and  Horn  Plantains  respectively,  are  available  in  the  country 
(Hemeng  1995). 

IVbny  dishes  are  prepared  from  the  green  to  over-ripe  stages  of  plantain.  The  major 
ones  are  "ftifij"  (pounded  boiled  plantain  and  cassava),  "ampesi"  (boiled  plantain).  The 
green  fruits  of  horn  plantains  are  usually  used  for  "fufu"  and  French  Plantain  for 
"ampesi". 
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The  green  fruits  of  either  horn  or  French  Plantain  is  sliced  into  chips,  which  can  be 
fried  in  oil  or  dried  and  processed  into  flour.  In  recent  times,  there  is  a  growing  demand 
for  'Tufu"  flour  and  therefore  plantain  holds  a  promising  friture  in  this  area  of  processing. 

The  fibre  from  the  pseudostem  is  used  in  the  rural  industry  to  manufacture  several 
products  such  as  ropes,  door  mats,  etc. 

Consumption  patterns 

Banana  is  usually  eaten  as  dessert  throughout  the  country.  All  plantain  produced  in  the 
country  is  consumed  locally.  Boiled  plantain,  both  green  and  ripe  stages,  is  served  as 
breakfast,  lunch  and  supper  for  most  Ghanaians.  Statistics  indicated  that  in  1992, 
11  billion  Cedis  worth  of  plantain  was  consumed  which  represented  3%  of  the  total  food 
consumed  (Ghana  living  standards  survey  1992). 

Generally,  there  is  no  clear  pattern  in  the  consumption  of  plantain  at  the  household 
level  in  both  rural  and  urban  areas.  EXiring  the  lean  season  when  demand  for  plantain 
fruits  exceeds  supply,  dietary  patterns  change  as  less  plantain  in  included  in  the  daily 
diet.  The  average  per  capita  annual  fresh  weight  consumption  if  83  kg/head  which  is  only 
exceeded  by  cassava  (PPMED  1991). 

Marketing  system 

About  75%  of  the  produce  is  sold  at  the  farm  gate  to  market  women  from  urban  centres 
or  at  the  village  market.  The  bulk  of  plantain  is  available  from  October  to  February. 

The  road  network  in  production  areas  has  improved  in  recent  years  and  therefore 
movement  from  farm  gate  to  market  centres  is  not  a  problem.  A  major  problem  however, 
is  packaging  of  fruits.  They  are  commonly  packed  together  in  clusters  of  fingers  and 
loaded  in  bulk,  up  to  a  depth  of  two  metres  on  trucks  without  any  packaging  device  to 
protect  the  fruits.  Alternatively,  individual  fingers  may  be  packed  into  sacks  for  and 
loaded  onto  trucks  or  stacked  on  the  roof  of  mummy  trucks. 

Most  of  the  sellers  sell  their  plantain  to  both  retailers  and  consumers,  however,  a 
peculiar  situation  occurs  in  a  few  markets  where  the  women  who  bring  the  plantain  to 
these  markets  have  no  right  to  sell  to  either  wholesalers  or  retailers.  There  are  "market 
queens"  and  designated  middle  women  who  dictate  the  prices  and  also  sell  the  plantains 
on  commission.  Generally,  French  Plantain  attracts  higher  prices  than  Horn  Plantain. 

The  current  marketing  system  appears  to  be  satisfactory  but  it  is  suggested  that  the 
role  of  "market  queens"  or  middle  women  needs  to  be  abolished  to  reduce  retail  prices. 
Modernisation  of  marketing  arrangements  to  facilitate  timely  movement  and  distribution 
of  produce  could  boost  production. 


The  role  of  research 


The  National  Plantain  Programme  of  the  National  Agricultural  Research  Project  (NARP) 
was  initiated  in  October  1991  with  funds  from  the  Wbrld  Bank.  Funds  for  on -station 
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research  were  also  provided  by  the  International  Development  Research  Centre  (IDRQ 
for  three  years  ( 1991-1993). 

The  programme  is  made  up  of  a  multi-disciplinary  and  inter-institutional  team  of 
scientists  working  to  address  the  constraints  to  production.  Some  of  the  research 
findings  and  recommendations  are  as  follows: 

•  Documentation  of  black  Sigatoka  disease  spread  in  Ghana. 

•  Documentation  of  plantain-based  farming  systems  in  Ghana. 

•  Collected  available  local  germplasm  and  some  exotic  types. 

•  Screening  of  conventional  fimgicides  to  determine  their  efficacy  against  the  black 
Sigatoka  disease  in  a  semi-deciduous  ecos}«tem.  For  example,  Tilt  (Propiconazole) 
and  Bayfidan  (Tridimenol)  at  the  rates  of  10  ml  per  litre  of  water  and  75  g/plant  re- 
spectively, are  effective  against  black  Sigatoka  disease. 

•  Evaluation  of  Musa  hybrids  from  FHIA  and  llTAfor  resistance  to  black  Sigatoka 
disease:  FHlA-01  (dessert  banana),  and  FHIA-21  (plantain)  are  resistant  to  black 
Sigatoka  while  FHlA-03  (cooking  banana)  is  tolerant.  They  are  also  resistant  to  ba- 
nana weevil  damage.  The  IITA  plantain  hybrids,  2481,  548-9  and  2637^9  are  also 
resistant  to  black  Sigatoka.  They  produce  higher  yields  than  local  cultivai  s.  Fruits  of 
these  hybrids  are  acceptable  to  consumers.  FHIA-01  is  excellent  as  a  dessert  banana; 
FHlA-03  is  good  when  used  for  baked  and  fried  food  preparations  when  ripe;  FHlA-21 
and  IITA  hybrids  are  excellent  for  the  principal  dishes  "ampesi"  and  "fufu". 

•  The  "split  corm"  technique  as  an  appropriate  rapid  multiplication  method  has  been 
recommended  for  farmers'  adoption. 

•  Production  throughout  the  year  by  planting  in  different  months  whenever  there  is 
moisture  for  plant  establishment  besides  March  and  ^ril  has  been  recommended. 
Mnor  season  planting  also  allows  the  plants  to  escape  stem  lodging,  which  always 
follows  dehydration  resulting  from  the  December-February  drought. 

•  Guinea  grass  as  mulch  at  40  t/ha  has  been  recommended. 

•  Poultry  manure  applied  at  3  kg/planting  hole  as  a  soil  amendment  has  been  recom- 
mended as  a  good  substitute  for  mineral  fertilisers. 

•  Hand  weeding  at  monthly  intervals  for  three  months  followed  by  weeding  at  three 
monthly  intervals  is  recommended  for  maximum  yield. 

•  For  maximum  yield  it  is  recommended  that  not  more  than  three  daughter  suckers 
should  be  allowed  to  grow  from  the  mother  sucker. 

•  Flemingia  congesta,  a  multipurpose  leguminous  shrub,  which  suppresses  nematodes 
and  favours  moisture  conservation,  is  recommended  for  alley  cropping  as  a  source  of 
mulch. 

Technology  transfer 

The  developed  improved  technologies  and  findings  have  been  disseminated  to  farmers, 
field  staff  and  training  officers  of  Ministry  of  Food  and  Agriculture  (MOFA)  and  other 
user  agencies  through  field  days,  radio  broadcasts,  demonstration  plots,  training,  etc. 
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Below  is  a  summary  of  some  activities  aimed  at  increasing  the  adoption  of  improved 
technologies: 

•  Field  Days  are  organised  for  farmers  and  extension  staff  of  MOFAin  plantain  growing 
regions.  The  activities  for  each  day  comprise  photo  exhibitions  and  field  demonstra- 
tions. 

•  Radio  broadcasts  on  local  FM  on  improved  plantain  production  practices. 

•  Training  for  institutions  : 

-  Subject  matter  specialists  from  different  institutions, 

-  Front  line  field  extension  staff  and  production  officers  from  MOFA, 

-  Agricultural  science  teachers, 

-  Instructors  and  students  of  religious  institutions, 

-  Individual  farmers. 

•  Establishment  of  demonstration  plots  beside  roads. 

•  Fact  sheets  on  improved  production  practices  and  the  split  corm  technique  are  pro- 
duced and  distributed  to  farmers. 

Through  the  adoption  of  improved  research  technologies,  production  has  steadily 
increased  with  the  national  average  yield  per  hectare  increasing  from  6  tons  to  about 
8  tons.  Between  1992  and  1996,  national  production  increased  by  37.9% 

Present  and  future  research  focus 

•  Multi-location  on-farm  adaptive  trials  of  tested  technologies  throughout  the  plantain 
growing  regions. 

•  Studies  on  plantain-based  intercropping  systems  with  emphasis  on  agronomy,  protec- 
tion and  socio-economics. 

•  Marketing  studies  on  plantain  production. 

•  Impact  assessment  of  the  adoption  of  developed  technologies. 


Ashanti  region  as  case  study 

Importance 

This  is  the  second  most  important  plantain  producing  region  in  the  country.  Production 
from  this  region  represents  24%of  the  total  production,  while  the  area  under  cultivation 
in  the  region  forms  24%of  the  national  area  cultivated. 


Climate  and  vegetation 

The  region  covers  the  moist  semi-deciduous  forest  and  forest-savannah  transition  agro- 
ecologjcal  zones.  It  has  bimodal  rainfall  pattern,  from  March  to  July  (major  season)  and 
September  to  November  (minor  season).  Rainfall  amount  ranges  from  1300  mm  to 
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2200  mm.  The  region  is  characterised  by  a  storeyed  structure  with  sparse  ground  flora  and 
a  shrub  layer  which  is  not  dense.  Grasses  are  scarce. 

Gender  roles,  land  tenure  and  cropping  systems 

M)st  farmers  are  semi-literate.  Besides  land  preparation,  which  is  a  preserve  of  the  men, 
all  the  other  farm  activities  are  the  responsibility  of  the  women.  Most  of  the  farmers  use 
family  land  for  cultivation.  Generally  farm  size  ranges  between  0.4  and  8  hectares  with  an 
average  of  1.6  hectares.  Intercropping  with  food  crops  such  as  maize,  cassava,  yam  and 
vegetables  is  the  predominant  practice. 

Management  (farmer's  practice) 

Slash  and  burn  is  the  land  preparation  method  used.  The  basic  tool  is  the  cutlass  but  a 
chisel  may  also  be  used  for  preparing  the  planting  hole.  Hoe  and  pickaxe  are  occasionally 
used  for  planting.  The  planting  hole  is  as  deep  as  2040  cm.  Suckers  from  ratoon  fields  are 
used  as  planting  materials.  Trimming  of  roots  and  necrotic  lesions  is  not  generally 
practised.  Planting  of  suckers  is  mostly  at  random  in  vertical  position  but  sometimes 
suckers  are  slanted. 

Planting  is  mostly  done  at  the  beginning  of  the  main  rainy  season,  March-April. 
\^feeding  is  done  4-6  times  from  planting  to  harvesting. 

Generally,  fertiliser  is  not  applied.  A  survey  has  indicated  that  the  reasons  given  by 
farmers  include  its  high  cost,  the  fact  that  the  crop  may  do  well  without  it  and 
deterioration  of  pounding  qualities  with  fertiliser  application. 

The  peak  marketing  activities  occur  between  October  and  December  when  the  bulk  of 
the  fruit  is  harvested. 

Management  (improved  research  technology) 

The  selected  site  is  prepared  with  minimum  disturbance  to  soil.  Manual  clearing  with 
cutlass  is  done  and  all  plant  residues  are  left  on  the  field  without  burning. 

Planting  materials  are  selected  from  fields  free  from  diseases  and  pests.  Disease-free 
planting  material  can  also  be  obtained  from  rapid  multiplication  nurseries.  Suckers  are 
separated  from  their  mother  plant  with  a  chisel.  The  corm  is  trimmed  with  a  cutlass. 
Sucker  trimming  is  done  in  the  field  where  planting  materials  are  collected  to  avoid 
contamination  of  the  new  farm  with  nematodes  and  weevils  from  the  old  field.  When 
maiden  suckers  are  used  the  height  is  reduced  to  10  cm  above  the  corm  to  reduce 
buUdness  and  improve  sprouting.  Wkter  suckers  are  never  used. 

The  plantains  are  planted  in  rows  spaced  3  m  between  rows  and  2  m  within  rows  (Horn 
Plantains)  and  3  m  between  rows  and  3  m  within  (French  Plantain).  Planting  is  done 
immediately  after  field  preparation  and  must  be  at  the  beginning  of  the  rains  or  when 
adequate  soil  moisture  can  be  assured  for  plant  establishment.  Planting  is  done  in  holes 
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30  cm'^.  Ten  grams  Furadan  3G  granules  is  put  into  the  hole  at  planting  to  control 
nematodes  and  banana  weevils  {Cosmopolites  sordidus). 

The  amount  and  type  of  fertiliser  depends  on  the  fertility  status  of  the  soil.  Post  planting 
application  of  mineral  fertilisers  is  done  in  a  ring  30  cm  to  50  cm  radius  around  the  base  of 
the  plant.  In  areas  where  poultry  manure  is  available,  decomposed  poultry  manure  is  applied 
at  3  kg  per  planting  hole  as  a  substitute  for  chemical  fertiliser,  before  planting. 

Regular  weeding  or  brushing  with  a  cutlass  is  preferred.  Wfeeding  can  either  be  carried 
out  alone  or  is  combined  with  chemical  weed  control:  for  instance,  ring  weeding  around 
the  base  of  the  plantains  and  using  a  herbicide  to  control  the  remaining  weeds, 
.^plication  of  mulch  can  also  effectively  control  weeds. 

Pruning  is  carried  out  on  a  regular  basis  to  reduce  disease  inoculum  build-up  on  the 
leaves  thereby  reducing  the  severity  of  the  black  Sigatoka  disease.  W)oden  poles  are 
provided  as  support  for  the  plants  soon  after  flowering. 

Storage 

Only  fruit  for  home  consumption  are  stored  in  cool  places  in  the  house  such  as  bathrooms, 
where  the  bunches  are  covered  with  wet  sacks.  Ripening  may  be  induced  by  storing 
separated  hands  or  fingers  in  containers  covered  with  dry  leaves  or  sacks.  Storage  at  the 
market  is  mainly  in  an  open  shed,  baskets  and  boxes.  Poor  storage  conditions  and  fast 
ripening  lead  to  softening  and  rotting  of  the  fruits. 

Consumption  trend 

The  bulk  of  plantain  produced  within  the  region  is  consumed  in  the  region.  The  situation 
is  such  that,  on  a  daily  basis,  a  meal  without  plantain  is  not  considered  a  good  meal. 
Consumers  in  the  region  prefer  the  green  fruits  to  the  ripe  and  therefore  availability  of 
fruits  in  adequate  quantities  is  restricted  to  the  peak  harvesting  periods  of  October  to 
December. 


Role  of  research 

In  the  past,  farmers  used  indigenous  production  practices  wftich  resulted  in  low  yield  per 
unit  area.  Over  the  last  few  years  however,  there  has  been  intensification  of  the  extension 
of  research  technologies  to  farmers  which  has  led  to  increased  yield  per  unit  area. 

Through  research,  green  fruit  of  plantain  have  been  processed  into  flour  and  this  has 
ensured  its  availability  at  an  affordable  price  on  the  market  all  year  round. 


Conclusion 

The  role  of  plantain  in  the  diet  of  Ghanaians  and  the  economy  will  continue  to  be 
important.  Most  farmers  need  to  be  encouraged  to  expand  their  farms  through  adoption 
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of  improved  research  technologies.  The  adoption  will  be  accelerated  if  financial  credit  is 
made  available  to  farmers  which  will  ultimately  lead  to  production  increase  to  achieve 
the  needed  food  security. 
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Plantain  as  a  global 
commodity  for  food  security 


P.O.  Ogazi 


Resume  -  La  banane  plantain,  produit  complet  pour  la  securite  alimentaire 

Les programmes  de  developpement  agricole  au  Nigeria  reposent  sur  la  necesate  d'assurer 
des  vivres  suffisants  a  I'abondante  population,  de  developper  la  production  des  cultures 
d'exportation,  de  produire  des  matieres  premieres  pour  les  industries  nationales  et  de 
generer  des  emplois  ruraux.  L'agriculture  contribue  pour  plus  de  45  %  au  PIB,  tandisque 
que  70  %  de  la  population  rurale  est  const  it  uee  de  petits  exploitantsqui  sont  souvent  les 
plus  gravement  affectes  par  les  penuries  alimentaires.  Pour  la  population  rurale  et  urbai- 
ne  en  rapide  expansion,  la  nourriture  doit  etre  fournie  en  quant ite  suffisante  et  sous  des 
formes  saines pour  repondre  a  la  demande  croissante.  La  banane  plantain  a  ete  identifiee 
comme  une  culture  alimentaire  importante,  dotee  d'un  potentiel  immense  pour  I'amelio- 
ration  de  la  securite  alimentaire  dans  son  ensemble,  du  point  de  vue  de  sa  production,  de 
sa  transformation  et  de  son  utilisation.  La  grande  variete  des  utilisations  culinaires  de  la 
banane  plantain  et  son  potentiel  en  tant  que  matiere  premiere  industrielle  pour  la  pro- 
duction d'aliment  de  sevrage  des bebes  sont  examines. 

L'article  souligne  les  problemes  de  I'utilisation  de  la  banane  plantain  au  Nigeria,  associes 
en  premier  lieu  a  sa  production,  car  l'agriculture  de  subsi^ance  traditionnelle  ne  peut  pas 
assurer  un  approvisionnement  regulier  de  bananes  plantain  pour  la  consommation 
domestique  et  industrielle.  Les  avantages  socio-economiques  de  la  banane  plantain  pour 
I'economie  nationale  dans  les  domaines  de  la  creation  d'emploi,  de  la  generation  de  reve- 
nus,  de  I'augmentation  de  la  production  alimentaire  et  du  developpement  rural  sont  ega- 
lement  discutes. 

Abstract 

Agricultural  development  programmes  in  Nigeria  are  predicated  on  the  need  to  ensure 
adequate  food  supplies  to  ttie  teeming  population,  expand  export  crop  production, 
produce  raw  materials  for  domestic  industries  and  create  rural  employment 
opportunities.  Farming  contributes  more  than  45%  of  the  country's  GDP,  while  70%  of 
the  rural  population  are  small  farmers  who  often  suffer  most  from  food  shortages.  For 
the  rapidly  increasing  rural  and  urban  population,  food  must  be  provided  in  sufficient 
and  wholesome  forms  to  meet  the  rising  demand.  Plantain  has  been  identified  as  an 
important  food  crop  with  immense  potential  to  improve  food  security  globally  from  the 
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point  of  view  of  its  production,  processing  and  utilisation.  Ttie  versatility  of  plantain  crop 
in  the  kitchen  and  its  potential  as  an  industrial  raw  material  for  the  production  of  baby 
weaning  food  are  examined. 

The  paper  highlights  the  problems  of  plantain  utilization  in  Nigeria,  associated  primarily 
with  its  production,  as  the  traditional  subsistence  agriculture  cannot  sustain  a  steady 
supply  of  plantain  fruits  for  domestic  and  industrial  consumption.  Equally  discussed  are 
the  socio-economic  benefits  of  plantain  to  the  national  economy  along  the  lines  of 
employment  provision,  income  generation,  and  increase  in  food  production  and  rural 
development. 
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Diversity,  distribution 

and  selection  criteria 

of  Mi/sa  germ  plasm  in  Uganda 


CS  Go\6\  Andrew  Kiggundu^,  D.A.  Karamura^ 
and  A.M.  Abera^ 


Resume  -  Diversite,  repartition  et  criteresde  selection  du  materiel  genetique  de 
bananier  en  Ouganda 

Les  Hautes  Terres  d'Af rique  de  I'Est  representent  un  centre  secondaire  de  diversite  du 
bananier.  Plusde  80  cultivars  endemiques,  connus  sous  I'appellat ion  de  bananesa  cuire  et 
bananesa  biere  des  Hautes  Terres  d'Af  rique  de  I'Est  (Musa  spp.,  type  AAA-EA)  sont  culti- 
vesen  Ouganda.  Les  bananesa  cuire  sont  des  aliments  de  base  dans  la  region  et  I'Ougan- 
da  est  le  premier  producteur  et  consommateur  de  bananes  dans  le  monde.  Les  cultiva- 
teurs  produisent  egalement  de  nombreux  cultivars  introduits.  La  grande  diversite  des 
cultivars  est  I'une  descaracteristiquesde  la  production  bananiere  locale. 
Des  entretiens  aupres  des  paysans  ant  ete  effectues  sur  24  sites  dans  le  paysafin  de  com- 
prendre  les  raisons  qui  les  poussent  a  maintenir  une  si  grande  diverate  de  cultivars.  Les 
paysans  ont  indique  les  proportions  de  cultivars,  leurs  preferences,  et  leurs  criteres  de 
selection.  Le  nombre  de  cultivars  varie  entre  18  et  34  (en  moyenne  26)  par  site  alorsque 
le  nombre  de  cultivars  sur  les  exploitations  individuelles  (3-2  ha)  est  compris  entre  4  et  22 
(en  moyenne  12).  La  grande  diversite  des  cultivars  est  principalement  liee  a  I'amelioration 
de  la  securite  alimentaire  (differences  dans  la  performance  des  cultivars  face  aux  facteurs 
de  stress)  et  aux  utilisations  finales  des  bananes. 

Les  bananes  des  Hautes  Terres  representent  76  %  de  la  production  totale,  alors  que 
Kayinja  (ABB)  represent e  8  %,  Ndiizi  (AB)  7%,  Kisubi  (AB)  5%,  Gros Michel  (AAA)  2  %  et 
le  Plantain  (AAB)  2  %.  Dix  cultivars  constituent  50  %  de  la  production  de  bananes  des 
Hautes  Terres  et  sur  un  ou  deux  sites,  on  a  pu  trouve  45  cultivars  differents. 
Les  criteres  de  selection  des  paysans  dependent  en  partie  des  objectifs  qu'ils  se  sont  fixes, 
a  savoir  la  vente  ou  la  consommation  personnelle.  La  dimena'on  des  regimes  et  le  temps 
de  maturation  de  la  plante  sont  les  cr it e res-clefs  dans  la  region  du  sud-ouesi,  qui  com- 
prend  les  zones  de  production  les  plus  importantes  du  pays.  En  revanche,  la  longevite,  le 
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gout  et  le  temps  de  maturation  sont  les  facteurs  pris  en  compte  dans  la  region  du  centre 
ou  la  vente  desbananes moins important e. 

Apres  analyse,  il  a  ete  posable  de  donner  des  recommandations  sur  les  cult ivars  preferes 
dans  les  cinq  regions  etudiees.  Les  informations  obtenues  sont  importantes  pour  la  com- 
prehension de  la  dynamique  de  la  diversite  et  de  la  repartition  des  cultivars  et  peuvent 
etre  utiles aux programmes  d'amelioration  du  bananier. 

Abstract 

7776  Ea^  African  highlands  constitute  a  secondary  center  of  banana  diversity  with  more 
than  80  locally  evolved  cultivars  (IVIusa  spp.,  group  AAA-East  Africa).  These  cultivars, 
collectively  called  highland  bananas,  include  both  cooking  and  brewing  types.  Cooking 
banana  is  the  primary  staple  food  in  the  region  and  Uganda  is  the  world's  leading 
producer  and  consumer  of  bananas.  In  addition,  farmers  also  grow  a  range  of  introduced 
cultivars.  High  cultivar  diveraty  isa  characteristic  of  local  banana  production. 
Farmer  interviews  were  conducted  at  24  sites  to  elucidate  the  underlying  reasons  for 
maintaining  high  banana  cultivar  diversity  in  Uganda.  Farmers  estimated  the  relative 
importance  of  their  banana  cultivars,  defined  and  scored  their  cultivars  for  different 
cultivar  selection  criteria,  and  discussed  cultivar  preferences.  Cultivar  number  ranged  from 
18-34  (mean  =  26)  per  site,  and  4  to  22  (mean  =  12)  per  farm.  High  cultivar  diversity  was 
attributed  to  improved  food  security  (i.e.  differential  cultivar  performance  against  a 
range  of  stresses)  and  to  a  diversity  in  end  uses. 

Highland  banana  represented  76%  of  total  production,  while  Kayinja  (ABB)  contributed 
8%,  Ndiizi  (AB)  7%,  Kisubi  (AB)  5%,  Gros  Michel  (AAA)  2%  and  plantain  (AAB)  2%.  Ten 
cultivars  constituted  50%  of  highland  banana  production,  while  45  cultivars  were  found 
at  only  one  or  two  sites. 

Farmer  selection  criteria  depended,  in  part,  on  commercial  and  domestic  objectives. 
Bunch  size  and  crop  maturation  time  were  the  key  selection  criteria  in  the  southwest 
which  includes  the  county's  most  important  commercial  production  zones.  Longevity, 
taste  and  crop  maturation  time  were  key  factors  in  the  central  region,  where  banana 
production  marketing  of  bananas  is  less  important. 

Using  principal  component  analyas,  it  waspossible  to  give  recommendations  of  preferred 
cultivars  in  the  five  respective  regions.  Such  information  is  important  in  understanding 
the  dynamics  of  cultivar  diversity  and  distribution  and  can  be  useful  in  breeding  and  crop 
improvement  programs. 

Introduction 

Due  to  the  great  diversity  of  bananas  in  the  East  African  highlands,  the  region  has  been 
considered  a  secondary  centre  of  Musa  diversity  (Stover  and  Simmonds  1987).  Majority 
of  the  bananas  have  evolved  locally  and  constitute  the  so  called  Highland  bananas  of 
East  Africa  (Musa  group  AAA-East  Africa)  wfiich  include  both  cooking  ("matooke")  and 
brewing  ("mbidde")  types.  Uganda  has  the  highest  level  of  cultivar  diversity  in  the  East 
African  region  (Kyobe  1981).  Based  on  morphological  characteristics,  these  have  been 
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characterized  and  classified  into  five  major  clone  sets:  Musakala,  Nakabululu,  Naki- 
tembe,  Nfliuka,  and  Mbidde  (Karamura  1998). 

Cooking  banana  is  the  main  staple  food  for  both  the  rural  and  urban  population  in 
the  central  and  south-western  Uganda.  Most  production  is  in  small  stands  (i.e.<0.5  ha), 
characterised  by  high  cultivar  diversity  and  low  inputs.  For  example,  it  is  common  to 
encounter  farmers  with  10  or  more  cultivars  in  stands  of  less  than  200  banana  mats. 
However,  little  has  been  known  on  farmer  cultivar  selection  criteria  and  the  rationale  for 
maintaining  so  many  cultivars. 

The  objectives  of  this  study  were  ( 1)  to  obtain  more  understanding  on  cultivar 
distribution  and  importance  in  Uganda;  (2)  to  determine  which  criteria  farmers  use  in 
determining  what  they  grow;  and  (3)  to  elucidate  the  reasons  for  maintaining  high 
cultivar  diversity.  Such  information  can  be  used  in  making  cultivar  recommendations  to 
farmers  and  in  for  successful  screening  and  selection  in  breeding  programs. 

Methods 

Ste  and  farm  selection 

Cultivar  profiles  and  farmer  cultivar  selection  criteria  were  studied  on  five  farms  per  site 
for  the  24  sites  used  in  countrywide  diagnostic  surveys  (Table  1)  (Gold  et  al.  1994).  Site 
selection  was  conducted  using  a  Geographical  Information  Systems  package  developed 
by  International  Institute  of  Tropical  Agriculture's  (IITA)  Agroclimatology  Unit,  and 
using  digitised  United  Nations  Environment  Program  (UNEP)  and  Centra  Internacional 
de  Agricultura  Tropical  (CIAT)  demographic,  topographic  and  climatic  data  bases 
(Jagtap  1993). 

Uganda  banana  growing  regions  were  classified  by  human  population  density, 
elevation,  and  length  of  rainy  season  (Jagtap  1993).  Twenty-one  sites  were  selected  from 
the  resulting  grid  (8  km  square)  map  using  a  stratified  random  sample  (Table  1, 
Figure  1).  Three  supplementary  sites,  showing  features  of  particular  interest  (e.g.  high 
elevation)  were  also  selected  (Gold  et  al.  1994). 

Local  district  agricultural  officers  were  consulted  to  identify  important  banana 
growing  areas  within  each  selected  grid.  The  village  nearest  to  the  selected  zone  was 
then  selected  for  study.  Five  farms  were  randomly  selected  from  those  within  the  village 
containing  100  or  more  banana  mats  that  were  at  least  two  years  old.  Sites  were  then 
grouped  into  five  production  zones  based  on  geographical  and  cultural  similarities 
(Table  2)  for  regional  comparisons. 

Farmer  interviews 

Interviews  were  conducted  (in  local  dialect)  with  the  head  of  household  and/or  the 
person  responsible  for  maintenance  of  the  banana  plantation.  A  majority  of  respondents 
were  women.  Interviews  lasted  1-5  hours  depending  on  the  number  of  cultivars  on  farm, 
the  interest  and  patience  of  the  respondents. 
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Table  1.  Study  sites  for  Ugandan  diagnostic  survey  on  banana-based  cropping 


systems,  1993-1994. 
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The  farmer  first  named  all  of  the  cultivars  on  his  plantation.  These  were  listed  on  a 
large  Manila  sheet.  Small  petri  dishes  were  placed  against  each  name.  The  farmer  was 
then  asked  to  divide  a  pile  of  beans  among  the  Petri  dishes  to  reflect  the  relative 
proportions  currently  being  grown  of  the  different  cultivars.  The  allocation  of  beans  was 
then  reviewed  with  the  farmer,  who  was  allowed  to  make  adjustments  as  she/he  saw  fit. 
The  beans  were  then  counted  and  the  scores  recorded.  The  farmers  were  then  asked  to 
allocate  beans  to  estimate  the  proportion  of  each  cultivar  that  she/he  expected  to  be 
growing  in  five  years  (i.e.  cultivar  preferences).  This  provided  insight  into  which 
cultivars  were  likely  to  be  phased  in  or  out. 

After  providing  cultivar  proportions,  the  farmer  was  asked  to  name  the  criteria 
she/he  considered  important  for  selecting  the  cultivars  she/he  grew.  These  were  listed 
on  a  second  Manila  sheet.  Other  possible  selection  criteria  were  suggested.  This  was 
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Figure  1 .  Stesfor  countryside  diagnostic  survey  on  banana-based  farming  systems  in  Uganda. 


done  by  advising  the  farmer  that  this  exercise  was  part  of  a  countrywide  survey  and  that 
farmers  in  other  regions  had  defined  other  attributes  that  they  considered  important  in 
cultivar  selection.  To  avoid  bias,  it  was  explained  that  these  criteria  were  not  necessarily 
important  at  all  sites  and  we  wished  to  know  if  the  farmer  considered  these  attributes 
relevant  in  determining  what  she/he  grew.  Attributes  put  forth  by  the  research  team  and 
recognised  by  the  farmer  as  important  were  marked  with  an  asterisk. 

The  cultivars  were  listed  across  the  top  of  the  page  forming  a  criteria  x  cultivar 
matrix.  The  farmer  then  scored  the  difierent  cultivars  for  each  attribute  by  allocation  of 
beans.  Ordinarily,  the  farmer  started  with  the  cultivar  that  received  the  highest  score. 
For  example,  if  bunch  size  was  being  scored,  the  farmer  would  place  a  relatively  large 
number  of  beans  in  the  petri  dish  next  to  the  name  of  the  cultivar  with  the  largest 
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Table  2.  Regional  breakdown  of  study  sites  for  Ugandan  diagnostic  survey  on 
banana-based  cropping  systems,  1993-1994. 


Region 

Name 

Bevation 

Sites 

Districts 

1 

South  West 

high  1340-1830 

1,2,  3,4,5,6,7 

Kabale  Mbarara  Bushenyi 
Kabarole 

2 

Central  South 

low  1160-1330 

8,  9,  10,  11,  12 

Rakai  Masaka  Mubende  Mpigi 

3 

Central  North 

low  1080-1310 

13,  14,  15,  16,  17,  18 

Mubende  Kibale  Mpigi  Kiboga 

4 

Central 

low  1050-1280 

19,  20,  21,  22 

Luwero  Mukono  Iganga 

5 

East 

high  1250-1870 

23,  24 

Mbale,  Kapchorwa 

bunches.  She/he  would  then  allocate  beans  to  the  cultivar  with  the  next  largest  bunches 
in  a  manner  to  reflect  the  difference  in  bunch  size  between  these  two  cultivars  and  so  on 
until  all  of  the  cultivars  were  scored.  Scores  were  reviewed  and  the  farmer  was  allowed 
to  make  adjustments. 

After  scoring  all  of  the  cultivars  for  each  attribute,  the  farmers  were  asked  to  weight 
the  different  criteria  by  allocating  beans  to  reflect  how  important  they  thought  the 
selection  criterion  was.  However,  farmers  often  used  different  attributes  in  selecting 
bananas  grown  for  market  (e.g.  bunch  size)  or  for  home  consumption  (e.g.  taste). 
Therefore,  estimates  were  made  on  the  proportion  of  bananas  sold  versus  consumed  on- 
far  m. 

Treatment  of  data 

All  known  synonyms  which  arise  Irom  diflerent  languages  referring  to  the  same  cultivar 
with  different  names,  were  replaced  with  standard  names  using  the  provisional  checklist 
of  banana  cultivars  in  Uganda  (Karamura  and  Karamura  1994).  Data  on  cultivar 
proportions  and  preferences  were  converted  to  percentiles  by  farm  and  means  were 
computed  for  sites,  regions  and  for  the  whole  nation. 

To  determine  cultivar  diversity,  diversity  indices  for  the  different  sites  were 
calculated.  Cultivars  absent  at  a  site  were  scored  zero.  Shannon-Wfeaver's  diversity  index 
(IT)  (Southwood  1974)  was  then  computed  for  each  site  using  the  following  function: 

S 

i=  1 

Since  farmers  evaluated  different  numbers  of  cultivars  and  used  different  quantities 
of  beans  during  the  scoring  of  selection  criteria,  the  data  was  standardised  across  sites 
by  scaling  all  the  scores  to  1.  To  do  this,  all  scores  for  any  given  criterium  were  divided  by 
the  highest  score,  making  the  highest  score  1  and  the  rest  fractions  of  one.  A  similar 
conversion  was  undertaken  for  weights  of  cultivar  selection  criteria. 

Using  converted  values  (i.e.  scaled  to  1),  an  overall  cultivar  score  was  determined  on 
each  farm  by  taking  the  sum  of  scores  for  each  criterion  times  the  weight  of  the 
criterion.  These  take  into  account  all  the  criteria,  and  give  an  indication  of  the  overall 
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importance  of  a  given  cultivar  at  a  farm  or  site.  The  cultivar  scores  for  a  given  farm  were 
then  correlated  with  cultivar  proportions  and  preferences. 

Principal  component  analysis  was  performed  to  give  an  indication  of  how  important 
criteria  correlated  and  to  give  regional  recommendations  for  the  most  promising 
cultivars  to  satisfy  farmer  objectives  at  any  given  site.  The  analysis  was  done  using  the 
highest-ranking  selection  criteria  by  region.  This  was  accomplished  using  the 
PRINCOMP  procedure  in  SAS  software  (Anonymous  1991). 


Results  and  discussion 

Cultivar  diversity  and  distribution 

In  this  study,  240  cultivar  names  were  recorded.  This  number  was  first  reduced  to  130 
names  after  synonyms  were  replaced  with  standard  names,  based  on  a  provisional 
checklist  of  banana  cultivars  in  Uganda  (Karamura  and  Karamura  1994).  However 
according  to  Karamura  ( 1998)  there  are  about  104  distinguishable  clones  in  Uganda  of 
which  84  are  EAHB's.  Genetic  analysis  using  more  sensitive  molecular  techniques  might 
further  reduce  the  number  of  identifiable  banana  cultivars  in  Uganda. 

Cultivar  number  per  site  ranged  from  18  to  34  (mean  =  26).  While  the  number  of 
cultivars  on  individual  farms  ranged  from  4  to  22  (mean  =  12).  Shannon-Wfeaver's 
diversity  index,  IT,  ranged  from  0.77  to  1.31  per  site  (Figure  2).  Diversity  indices  were 
highly  correlated  with  cultivar  number  at  each  site  (r  =  0.85).  In  general,  cultivar 
diversity  was  lowest  (i.e.  IT  <  1.15)  at  sites  >  1500  masl  and  where  farmers  grew  high 
proportions  of  brewing  cultivars.  In  most  key  commercial  growing  areas  (e.g.  Bushenyi, 
Masaka,  Mbarara  and  Mpigi  districts),  diversity  indices  exceeded  1.17.  One  Bushenyi 
site,  however,  had  a  diversity  index  of  only  1.07.  Surprisingly,  cultivar  diversity  was  also 
high  (1.18-1.31)  in  central  Uganda  vvliere  cooking  banana  has  been  under  decline  (Gold 
et  al.  1998) .  High  cultivar  diversity  in  a  region  may  indicate  extended  periods  of  banana 
cultivation. 

Cooking  bananas  were  found  at  all  study  sites  and  on  all  study  farms.  They  dominated 
production  (i.e.  >  70^  in  all  but  the  central  north  region  (Table  3,  Figure  3).  Kayinja, 
Ndiizi  and  Kisubi  were  widespread  and  important  in  all  but  the  eastern  zone.  Ndiizi  was 
the  most  ubiquitous  cultivar,  being  found  at  all  24  sites  and  on  102  farms,  while  Kayinja 
was  grown  in  22  sites  and  on  75  farms.  Gros  Michel  (24  sites,  72  farms)  and  plantain  (20 
sites,  51  farms)  were  also  widely  grown  but  did  not  account  for  more  than  5%  of 
production  in  anyone  zone  (Table  4). 

Of  the  130  cultivars,  encountered,  10  comprised  50%of  highland  banana  and  38%of 
total  Musa  production  in  Uganda  (Table  4).  A  few  cultivars  (e.g.  Nakabululu, 
Nakitembe)  were  important  in  all  regions.  Other  cultivars  (e.g.  Kibuzi,  Misakala)  were 
widespread  though  absent  from  one  region.  Some  cultivars  (e.g.  Nandigobe,  Nassaba, 
Nakeytengu)  had  narrow  distributions  and  were  of  importance  in  only  one  region. 
Cultivar  preferences  also  varied  among  neighbouring  villages.  In  Mpigi  district,  for 
example,  Enyeru  constituted  16%  of  production  in  Kabulasoke  but  only  2%  in  Buwana. 
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Figure  2.  Diversity  of  Musa  germplasm  across  24  survey  sites  in  Uganda. 


Finally,  45  cultivars  were  found  on  only  one  or  two  of  the  120  survey  farms.  This  may  be 
due  to  unclear  nomenclature  synonymies  or  the  development  of  new  variants  through 
high  somatic  mutations.  These  new  variants  are  usually  given  new  names  that  are  very 
localised. 

Among  the  cooking  cultivars  Nakabululu,  Mbwazirume,  Nakitembe  and  Enyeru  were 
the  most  frequently  grown  across  the  24  sites  (Table  4).  This  suggests  that  these  may  be 
the  most  ancestral,  having  been  grown  over  a  very  long  period  of  time  and  therefore 
gained  a  wide  distribution.  Enyamaizi  was  the  most  widely  grown  highland  beer  variety. 

At  national  level,  Kayinja  (ABB)  was  the  most  abundant  cultivar  and  represented  8% 
of  total  production.  In  central  Uganda,  cooking  banana  has  been  undergoing  serious 
yield  decline  (Gold  et  al.  1994)  and  is  being  replaced  with  Kayinja.  Kayinja  had  gained 
favor  because  of  its  tolerance  to  pests  and  minimal  management  demands.  It  was  used 
primarily  in  beverage  production  and  was  grown  mainly  in  single  cultivar  stands,  which 
are  often  large  and  separated  from  the  home  garden. 
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Table  3.  Banana  cultivar  distribution  at  Uganda  diagnostic  survey  sites,  1993-1994  (24 
sites,  five  farms  per  site). 


A.  County-wide 

Group 

Type 

Sites 

Farms 

Proportion  (%) 

AAA-EA 

Highland  cooking 

24 

120 

76 

AAA 

Gros  M  ichel 

24 

75 

2 

AAB 

Hantain 

20 

51 

2 

AB 

Ndizi,  Kisubi 

24 

110 

12 

ABB 

Kayinja,  Bluggoe 

22 

80 

8 

B.  Regions 

Regions  (%) 

Group 

1 

2 

3 

4 

5 

AAA-EA 

73 

75 

59 

70 

90 

AAA 

5 

4 

3 

5 

4 

AAB 

1 

3 

4 

3 

0 

AB 

14 

10 

16 

13 

4 

ABB 

7 

8 

18 

9 

2 

Regions:  1  South  West,  2  Central  South,  3  Central  North,  4  Central,  5  East. 


The  popularity  of  Ndiizi  was,  in  part  attributed  to  its  increasing  local  and  export  (e.g. 
to  Kenya)  market  importance.  It  is  characterised  by  a  small  compact  bunch,  short 
fingers  with  a  very  sweet  apple  flavoured  fruit  when  ripe.  These  factors  make  Ndizii 
highly  desirable  in  both  local  and  distant  markets.  It  also  produces  excellent  juice  and, 
therefore,  can  be  used  in  waragi  production  (a  local  gin  produced  from  distilling  banana 
juice  and  sorghum).  In  the  south-west,  farmers  in  Kabale  reported  high  market  demand 
for  Ndiizi,  which  was  sold  to  schoolchildren  and  to  local  markets.  In  more  remote  sites 
like  Kabarole,  Ndiizi  was  increasingly  used  in  waragi  production.  In  the  east,  farmers  in 
Mbale  and  Kapchorwa  sold  to  nearby  fenya  markets. 

Selection  criteria 

Farmers  identified  nine  primary  cultivar  selection  criteria  used  in  determining  which 
Musa  cultivars  they  grow:  (1)  availability  of  adequate  planting  material;  (2)  length  of 
crop  cycle  (maturation);  (3)  cultivar  longevity;  (4-6)  stress  tolerances  (i.e.  marginal 
soils,  drought,  pests);  (7)  taste  (cultivars  used  for  home  consumption);  and  (8-9)  market 
factors  (bunch  size,  and  marketability)  (Table  5a).  There  was  wide  variability  in  farmer 
perceptions  on  the  importance  of  the  different  criteria.  For  example,  although  all  120 
interviewed  farmers  regarded  bunch  size  as  an  important  criterion,  only  72  ranked  it  as 
one  of  the  top  three  criteria.  Farmer  rankings  also  suggested  cultivar  longevity, 
marketability  and  tolerance  of  marginal  soils  as  key  criteria  (Table  5a). 

On  a  countrywide  basis,  bunch  size  was  clearly  the  most  important  selection  criterion 
(Table  5b).  Bunch  size  was  considered  the  most  important  factor  in  three  of  the  five 
regions.  In  the  central-north  region,  it  ranked  third  behind  tolerance  of  marginal  soils 


Copytighled  material 


172 


Les  productions  bananieres/  Bananas  and  food  security  -Session  1 


Figure  3.  Distribution  of  East  African  Higliland  Bananas  (AAA-EA),  exotic  brewing  bananas 
(ABB  and  AB),  and  other  banana  types  across  survey  sites  in  Uganda. 


and  drought  tolerance.  In  the  east,  bunch  size  was  ranked  behind  crop  longevity.  Taste, 
reported  by  most  farmers  as  the  key  factor  for  bananas  grown  for  home  consumption, 
was  considered  of  moderate  importance  when  overall  banana  stand  objectives  were 
considered.  In  a  number  of  sites,  farmers  indicated  that  pest  problems  (e.g.  banana 
weevil,  toppling)  were  important  production  constraints  but  that  they  were  unable  to 
discriminate  among  cultivars. 

In  general,  farmers'  selection  criteria  and  the  cultivars  grown  reflected  farm 
objectives  (i.e.  bunches  destined  for  commercial  sale,  domestic  consumption  or  beverage 
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Table  4.  Musa  cultivar  distribution  at  Uganda  diagnostic  survey  sites  (24  sites,  five 
farms  per  site). 
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AAA-EA 

30 

1.8 

5 

1 

0 

0 
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Ndiibwabalangira 

AAA-EA 

35 

1.8 

1 

2 

1 

6 

0 

Gonja 

AAB 

51 

1.7 

0 

2 

3 

2 

0 

Enyamaizi 

AAA-EA 

38 

1.6 

3 

2 

0 
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0 

Sira 

AAA-EA 

37 

1.5 
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AAA-EA 

41 
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0 
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AAA-EA 

19 

1.3 
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Ituntu 

AAA-EA 

19 

1.1 
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0 

Ntika 

AAA-EA 

12 

1.0 
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0 

Regions:  1  South  West,  2  Central  South 

,  3  Central  North,  4  Central,  5  East, 

production) .  For  example  in  the  south-west  farmers  preferred  mostly  highland  cooking 
cultivars,  which  they  sold  to  traders  who  then  transported  the  bananas  to  the  urban 
markets.  In  response  to  trader  demand,  these  farmers  preferred  cultivars  that  produce 
large  and  compact  bunches  which  make  transportation  easier.  In  the  central  region, 
where  banana  production  had  declined,  taste,  tolerance  to  marginal  soils  and  drought 
were  the  most  important  criteria 

In  the  central-north  region,  the  use  of  endemic  and  exotic  brewing  cultivars  was 
popular.  This  region  is  distant  from  key  markets  and  access  roads  were  in  a  poor 
condition.  Brewing  cultivars  were  often  used  for  warag/  production  which  has  a  long 
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Table  5.  Farmer  criteria  used 

in  selecting  Af usa  cult ivars  in  Uganda. 

A.  Number  of  farmers  using  criteria 

Criteria 

Farms 

1 

2 

3 

Bunch  size 

30 

16 

Cultivar  longevity 

98 

22 

1 3 

1 2 

Market  acceptability  to  traders 

OO 

1  D 

14 

16 

Taste  (softness,  flavour,  colour  of  cooked  food) 

1   1  H 

O 

15 

16 

Soil  tolerance  to  marginality 

Qn 

£  1 

6 

1 4 

Maturation  (time  between  flowering  and  harvesting) 

y  / 

1  o 

6 

1 2 

Drought  tolerance 

9  1 

Q 
O 

20 

12 

Pests  tolerance/resistance  to  banana  weevil 

D 

1 1 

16 

Toppling 

to 

1 

2 

5 

Availability  of  planting  material/suckering  ability 

RA 

U 

6 

4 

B.  Cultivar  selection  criteria  weights 

Regions 

Criteria  Nation-wide 

1 

2 

3 

4 

5 

Bunch  size  .63 

.69 

.65 

.47 

.77 

.61 

Longevity  .49 

.50 

.46 

.44 

.49 

.69 

Market  .46 

.57 

.37 

.36 

.49 

.40 

Taste  .45 

.43 

.43 

.46 

.49 

.42 

Soil  tolerance  .42 

.35 

.39 

.61 

.26 

.46 

Maturation  .42 

.38 

.52 

.33 

.46 

.54 

Drought  .42 

.25 

.43 

,53 

.44 

.45 

Pests  tolerance  .39 

.48 

.47 

.34 

.35 

.08 

Toppling  .32 

.23 

.20 

.27 

.25 

.09 

Availability  .17 

.13 

.14 

.18 

.29 

.14 

Regions:  1  SDUth  West,  2  Central  SDUth,  3  Central  North 

,  4  Central,  5  East. 

shelf  life,  reducing  risks  where  visits  by  traders  were  sporadic  and  making  it  safer  for 
long  distance  transportation  on  poorer  roads  to  the  commercial  centres. 

Principal  component  analysis 

Principal  component  (PQ  analysis  was  performed  using  the  most  important  criteria  in 
each  of  the  respective  regions.  PC  analysis  provided  the  percentages  of  the  variation 
captured  by  three  principal  components;  PCI,  PC2,  and  PCS,  for  each  of  the  five  regions 
(Table  6).  Table  6  also  shows  the  correlation  coefficients  between  the  principal 
components  and  the  criteria  variables  used.  For  all  the  five  regions,  only  PCI  and  PC2 
were  plotted.  From  the  PC  analysis  it  was  possible  to  give  cultivar  recommendations  for 
the  five  regions  based  on  the  farmers'  selection  criteria  and  perceptions. 
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Region  1  (South  West  Uganda) :  In  region  1,  five  important  variables  were  selected 
and  used  for  the  PC  analysis  (Table  6a).  The  analysis  led  to  five  components  explaining 
100%  of  the  variation.  The  first  three  components,  PCI,  PC2  and  PCS  represented  35% 
27% and  18% respectively,  (3  =  80%).  The  first  component  (PCI)  correlated  with  pest 
resistance  (positively)  and  soil  tolerance  (negatively).  The  second  component  (PC2)  is 
positively  correlated  with  maturation  while  PCS  increases  with  bunch  size  (Table  6a). 
Nakyetengu  shows  the  best  pest  tolerance  and  maturation  rates,  while  Qruhuna  and 
Musakala  also  show  good  pest  tolerance  (Figure  4a).  Nakabululu  although  not  pest 
tolerant  was  reported  to  show  highest  maturation  rates  in  this  region.  Nakyetengu, 
Qruhuna,  Musakala,  Nakabululu  may  be  recommended  as  the  best  farmer  selected 
cultivars  in  the  south-west  region. 

Region  2  (Central  South  Uganda) :  Five  important  variables  were  selected  and  used 
for  the  principal  component  analysis  (Table  6b).  Three  principal  components  accounted 
for  86%  of  the  total  variation  in  the  data.  The  first  and  most  important  principal 
component  accounted  for  51%  while  the  second  and  third  accounted  for  16%  and  15% 
respectively,  of  the  total  variation  in  region  2.  Most  of  the  variability  in  principal 
component  one  (PCI)  was  contributed  by  longevity  and  soil  tolerance.  PC2  highly 
correlated  with  bunch  size.  Cultivars,  Entazinduka,  Oruhuna,  Ndibwabalangira  and 
Entobe  exhibited  good  bunch  size,  longevity  and  soil  tolerance  (Figure  4b).  These  can  be 
recommended  as  the  best  performing  cultivars  according  to  farmers  in  this  region. 

Region  3  (Central  North  Uganda) :  Only  three  variables  were  selected  from  this 
region.  Also  three  principal  components  could  explain  all  the  variation  in  the  data.  PCI 
and  PC2,  which  were  used  in  the  plot  together,  accounted  for  83% of  the  total  variation. 
PCI  highly  correlated  with  soil  and  drought  tolerance,  while  PC2  correlated  highly  with 
bunch  size  (Table  6c).  Enyamaizi  clearly  shows  highest  bunch  size,  while  Bogoya  and 
Enkonera  show  high  drought  and  soil  tolerance  (Figure  4c).  Cultivars  Kigere, 
Mukubakonde,  Enjumba  and  Enkonera  can  be  selected  as  the  best  performing  cultivars 
in  the  region. 

Region  4  ( Central  Uganda) :  Farmers  in  region  4  considered  seven  variables  as  most 
important.  These  were  used  for  a  PC  analysis  in  which  seven  principal  components  could 
explain  100%  of  the  total  variation.  Two  principal  components  were  selected  (PCI  and 
PC2)  and  between  them  they  explained  64%  of  the  total  variation.  PCI  correlated  with 
longevity  and  drought  tolerance,  while  PC2  correlated  highly  with  maturation.  From  the 
plot  of  PCI  and  PC2,  cultivars  Entazinduka,  Kibuzi,  Kisansa,  and  Kayinja  showed  good 
maturation,  longevity  and  drought  tolerance.  These  were  also  the  best  performing 
cultivars  (Table  6d,  Figure  4d). 

Region  5  (East  Uganda):  Using  five  variables,  the  three  principal  components 
contributed  to  91%of  the  variation.  PCI  contributed  40% and  was  correlated  to  longevity. 
PC2,  which  explained  39%  of  the  variation,  was  correlated  with  maturation.  The  plot 
between  PC2  and  PCI  shows  that  Ensika,  Balekagabo,  Enyaambo,  Enkonera  and  Ituntu 
had  both  good  maturation  rates  and  longevity,  and  these  may  be  considered  the  best 
farmer  selected  cultivars  in  this  region  (Table  6e,  Figure  4e). 
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Table  6.  Correlation  coef  fi  cients  between  the  fi  rst  three  principal  components  (PCI , 
PC2  and  PCS)  and  the  original  variables. 


A.  Region  1  (South  West) 

PCI  PC2  PCS 


Bunch  size 

0.398 

0.054 

0.860 

Maturation 

0.276 

0.666 

-0.240 

Pest  resistance 

0.518 

0.420 

-0.191 

Drought  resistance 

-0.429 

0.470 

0.410 

Soil  tolerance 

-0.560 

0.395 

0.003 

%  of  variation 

35% 

27% 

18% 

B.  Region  2  (Central  South) 

PCI 

PC2 

PCS 

Bunch  size 

-0.202 

0.885 

0.258 

maturation 

0.245 

-0.295 

0.875 

Longevity 

0.516 

0.215 

-0.009 

Pest  resistance 

-0.408 

0.080 

0.408 

Drought  tolerant 

0.474 

0.258 

-0.019 

Soil  tolerance 

0.492 

0.104 

0.037 

%  of  variation 

51% 

16% 

15% 

C.  Region  S  (Central  North) 

PCI 

PC2 

PCS 

Bunch  size 

-0.329 

0.940 

0.095 

Drought  tolerance 

0.658 

0.299 

-0.691 

Soil  tolerance 

0.677 

0.165 

0.717 

%  of  variation 

52% 

31% 

17% 

D.  Region  4  (Central) 

PCI 

PCI 

PCI 

Bunch  size 

-0.236 

-0.215 

0.875 

Availability 

0.429 

0.363 

0.151 

Maturation 

0.126 

0.645 

0.045 

Pest  resistance 

-0.327 

0.425 

0.196 

Longevity 

0.527 

-0.052 

0.403 

Toppling 

-0.293 

0.471 

0.087 

Drought  tolerance 

0.523 

0.031 

0.025 

%  of  variation 

38% 

26% 

14% 
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Table  6.  (continued) 


E.  Region  5  (East) 

PCI 

PC2 

PCS 

Bunch  size 

-0.435 

0.471 

0.063 

Maturation 

0.063 

0.561 

-0.756 

l\/larl<et 

-0.306 

0.547 

0.488 

Longevity 

0.623 

0.254 

-0.033 

Drouglit  resistance 

0.569 

0.315 

0.430 

%  of  variation 

40% 

39% 

12% 

Conclusion 

Traditionally,  banana  stands  were  very  long-lived  and  farmers  often  inherited  existing 
cultivar  mixtures  from  preceding  generations.  Many  farmers  realised  that  their  plan- 
tations performed  better  and  survived  longer  with  higher  levels  of  crop  diversity.  High 
levels  of  diversity  provided  a  variety  of  outputs  and  minimised  risk  against  a  complex  of 
production  constraints  and  stresses. 

The  diversity  of  Musa  in  Uganda  is  mainly  of  the  East  African  Highland  bananas.  A 
few  cultivars  like  Nakabululu,  Nakitembe  and  Mbwazirume  were  well  distributed  across 
the  country.  It  is  believed  that  these  attained  such  wide  distribution  due  to  having  been 
cultivated  for  a  long  period  of  time.  Ivfeny  cultivars  were  found  at  either  one  or  two  sites 
only.  Somatic  mutations  were  most  likely  responsible  for  the  evolution  of  the  large 
number  of  local  cultivars.  Many  cultivars  may  present  superficial  expressions  of 
morphological  traits  that  are  often  not  stable.  Additionally,  bananas  especially  East 
African  highland  bananas  mainly  show  different  phenotypic  expressions  under  different 
ecological  conditions  (Karamura  and  Karamura  1994,  Karamura  1998).  These  are  often 
given  highly  localised  names.  Thus,  some  of  the  more  narrowly  distributed  cultivars  may 
ultimately  prove  to  be  synonymous  with  more  widespread  cultivars.  Further  studies 
incorporating  DNA  analysis  may  be  needed  to  confirm  the  nomenclature,  and  the  extent 
of  genetic  diversity. 

Cultivars  exhibit  different  strengths  and  weakness  and  this  helps  minimise  risks 
especially  to  food  security.  For  example  cultivars  exhibiting  different  maturation  rates 
ensures  a  continuum  of  food  all  year  round.  Availability  of  planting  material  during 
initial  plantings  is  another  factor.  In  general,  bananas  are  gradually  phased  out  as  their 
production  and  usefialness  is  reviewed.  Quick  maturing  cultivars  and  those  producing 
many  suckers,  like  Nakabululu  and  Nakitembe,  become  widespread  because  they 
afforded  the  most  suckers  for  planting  material.  Their  taste  has  also  been  reported  to  be 
superior.  Certain  traditional  practices  for  example  rituals  also  lead  to  farmers  to  keep 
some  small  cultivars  that  may  not  produce  well.  The  diversity  of  end  uses  encourages 
farmers  to  maintain  many  cultivars  and  genome  groups.  Cooking,  roasting,  dessert  and 
brewing  bananas  contribute  to  a  diversified  diet.  Some  farmers  also  liked  to  maintain 
diversity  out  of  pride  or  for  aesthetic  reasons. 
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Principal  Component  Analysisfor  Region  1 
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Principal  Component  Analysisfor  Region  2 
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Principal  Component  Analysisfor  Region  3 
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Figure  4.  Rotsof  tlie  fi  rst  and  second  principal  components  (PCI  and  PC2)  for  the  five  regions. 
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The  information  generated  from  this  study  can  be  used  when  developing  or  releasing 
new  germplasm  for  use  by  farmers.  In  the  past,  farmer  participatory  approaches  in 
cultivar  selection  have  mostly  been  devoted  to  the  later  stage  of  a  breeding  program 
where  selection  is  among  finished  varieties.  Understanding  the  farmers'  cultivar 
selection  criteria  at  the  beginning  of  a  breeding  program  gives  breeders  more  focused 
objectives  since  they  keep  these  at  the  backs  of  their  minds. 
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The  history  of  plantain  in  Africa: 
a  taxonomic-linguistic approach 


Gerda  Rossel 


Resume  -  L'histoire  du  bananier  plantain  en  Afrique  :  approche  taxonomique  et 
linguistique 

L'histoire  du  bananier  plantain  en  Afrique  a  donne  lieu  a  bien  des  conjectures.  Malheu- 
reusement,  le  bananier  plantain  est  une  plante  herbacee  qui  ne  laisse  pas  de  restes 
archeologiques,  et  les  temoignages  ecrits  de  son  introduction  sur  le  continent  font  aussi 
defaut.  C'est  pourquoi,  en  I'absence  de  preuves  archeologiques  et  historiques,  une  etude 
a  ete  ent reprise  sur  le  materiel  actuel,  c'est-a-dire  la  plante,  sescultivarset  leurs  noms  ver- 
naculaires. 

Ceci  a  permis  de  reconstituer  I'introduction  (origine,  moment,  lieu,  agent,  identite  bota- 
nique)  et  I'expansion  (geographique,  genetique)  du  bananier  plantain  sur  le  continent 
africain. 

Cette  etude  aborde  d'autres  aspects  tels  que  la  classification  et  la  nomenclature  desculti- 
vars  de  bananier  plantain,  ainsi  que  le  role  d'ensete  dans  l'histoire  (agri-)culturelle  de 
I'Afrique  et  son  utilisation  possible  comme  modele  pour  la  reconstitution  de  l'histoire  de 
la  domestication  desmusa  en  Asie. 

Abstract 

The  history  of  plantain  in  Africa  has  been  the  subject  of  much  speculation.  Unfortunately, 
plantain  is  a  herbaceous  plant  that  leaves  no  archaeological  traces,  and  written  records  of 
its  introduction  to  the  continent  are  lacking  too.  Therefore,  in  the  absence  of 
archaeological  and  historical  evidence,  a  study  was  made  of  present-day  material,  i.e.  the 
crop,  itscultivarsand  their  vernacular  names. 

This  has  resulted  in  a  reconstruction  of  the  introduction  (origin,  time,  place,  agent, 
botanical  identity)  to  and  the  expansion  (geographical,  genetical)  of  plantain  on  the 
African  continent. 

Other  aspects  touched  upon  by  this  study  are  the  classification  and  nomenclature  of 
plantain  cultivars,  as  well  as  the  role  of  ensete  in  the  (agri-)cultural  history  of  Africa  and  its 
possible  use  asa  model  in  the  reconstruction  of  the  domestication  history  of  musa  in  Asia. 
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Introduction 

The  history  of  crops  has  many  aspects,  both  intrinsic  (the  genetics  and  evolution  of 
crops)  and  extrinsic  (the  environments  in  which  crops  developed  and  the  people  who 
handled  them) .  This  implies  that  a  detailed  picture  of  a  crop's  history  is  best  obtained 
with  the  help  of  the  disciplines  that  pertain  to  these  aspects.  Yet,  the  highly  specialised 
nature  of  modern-day  sciences  has  mainly  resulted  in  one-sided  approaches,  dealing  only 
with  part  of  the  story. 

A  case  in  point  is  the  history  of  the  edible  bananas  as,  in  spite  of  all  the  advances  in 
biotechnology,  their  development  is  still  not  fully  understood.  Oifortunately  where  Asia, 
the  continent  of  origin  of  both  wild  and  cultivated  Musa  is  concerned,  very  little  work  on 
the  extrinsic  aspects  of  their  history  has  been  done  so  far.  This  can  be  ascribed  to  the 
complexity  of  the  situation,  not  only  from  a  biological,  but  also  from  a  geographical  and  a 
cultural  point  of  view.  As  for  the  regions  of  later  introductions,  e.g.  the  Pacific  islands, 
Africa  and  the  New  W)rld,  the  situation  is  far  more  simple  in  all  respects,  and  we  see 
that  a  number  of  historical  and  linguistic  studies  have  been  devoted  to  the  subject  in 
these  areas. 

Because  a  single  discipline  cannot  cover  the  full  story,  a  number  of  these  studies 
have  incorporated  findings  from  other  disciplines.  However,  while  the  input  from 
different  disciplines  is  certainly  needed,  such  an  interdisciplinary  "borrowing"  is  not 
without  risk.  One  of  the  reasons  is  that  an  incomplete  availability  of  data,  or  an 
incomplete  understanding  of  aspects  covered  by  the  other  discipline(s)  might  lead  to  an 
inaccurate  interpretation  or  an  uncritical  adoption  of  such  data.  Also,  as  such  studies 
are  usually  performed  in  different  contexts  and  with  different  objectives,  their  outcomes 
cannot  be  hnked  in  an  indiscriminate  or,  worse,  in  a  discriminate  way.  Instead,  any 
combined  approach  should  be  subjected  to  a  specific,  /nlerdisciplinary  rather  than  a 
WM/?/disciplinary  methodology.  In  other  words,  the  crop  in  question  should  be  the  focus 
of  study  in  all  parts  of  the  approach. 

Another  point  is  the  availability  and  nature  of  the  evidence  allowing  for  historical 
conclusions  to  be  made  about  musa.  Unfortunately,  musa  plants  leave  hardly  any 
unequivocal  archaeological  traces,  and  written  records  are  scarce  too.  Therefore,  since 
the  historical  and  archaeological  evidence  is  deficient,  we  have  to  use  present-day 
material  as  a  window  to  the  past.  This  material  consists  of  the  musa  crops,  their 
cultivars  and  their  vernacular  names,  and  is,  of  course,  plentiful.  By  mapping  the  distri- 
bution of  a  crop,  its  cultivars,  as  well  as  of  their  names,  and  by  retracing  the  routes  and 
times  of  their  dispersal,  we  might  learn  something  about  the  expansion  of  the  crop  and 
about  its  origin. 

As  stated  above,  the  musa-historical  situation  in  Africa  is  relatively  simple  as 
compared  to  that  in  Asia.  Wild  Musa  species  are  absent  and  there  are  only  two  groups  of 
cultivars  traditionally  grown,  i.e.  plantains  and  highland  bananas,  with  more  or  less 
distinct  areas  of  cultivation.  Being  non-exportable  crops,  however,  they  have  long 
remained  neglected  by  agronomic  research  and  were  primarily  of  interest  to  historians 
and  hnguists.  In  short  it  can  be  said  that  the  estimates  arrived  at  by  the  latter  about 
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places,  times  and  agents  of  introduction  of  musa  to  Africa  range  from  Egypt  to 
Madagascar  and  from  2000  BC  to  700  AD,  by  Indian  and  Arab  merchants  or  Indo-Malay 
immigrants.  Also,  the  Nile  valley,  the  Ethiopian  highlands,  the  Pare-Usambara- 
Kilimanjaro  Mountains,  Arab  trade  routes  and  the  Zambesi  River  have  been  considered 
as  possible  pathways  for  the  spread  of  musa  to  the  interior. 

Another  longstanding  enigma  has  been  the  exceptionally  high  diversity  of  plantain  in 
Africa,  as  compared  to  the  continent  of  origin,  which  has  lead  to  suggestions  about  a  very 
remote  date  of  introduction.  The  question  is,  of  course,  whether  the  present  state  of 
knowledge  of  the  genetic  behaviour  of  plantain  allows  us  to  draw  conclusions  about  its 
history  or,  conversely,  \^4iether  the  latter  may  help  to  explain  some  aspects  of  the  former. 

Anyhow,  due  to  a  shift  in  research  priorities  and  to  the  occurrence  of  some  new  and 
serious  constraints  to  its  cultivation,  the  location  of  plantain  in  Africa  has  become  of 
great  interest  to  the  agronomic  sector  as  well.  This  has  resulted,  among  other  things,  in 
the  establishment  of  a  number  of  germplasm  collections.  However,  an  efficient  collection 
of  and  communication  about  plantain  cultivars  was  seriously  hampered  by  a  huge 
number  of  vernacular  names  as  well  as  by  some  confusion  concerning  both 
nomenclature  and  description  of  the  cultivars,  in  addition  to  their  phenotypic  plasticity. 

In  view  of  all  these  considerations,  the  present  study  set  out  to  reconstruct  the 
history  of  plantain  in  Africa  by  a  combined  taxonomic  and  linguistic  approach.  Being  the 
first  to  encompass  the  total  genetic  diversity  of  a  crop  on  a  continent-wide  scale  and  on 
an  interdisciplinary  basis,  it  could  not  be  modelled  on  previous  crop-historical  studies. 
The  exercise,  therefore,  should  be  seen  as  an  exploration  into  both  the  method  and 
possibilities  of  such  an  approach. 


Taxonomic-linguistic  approach 

The  taxonomical  and  linguistic  parts  of  this  study,  unrelated  and  incompatible  as  they 
may  seem,  are  in  fact  dealing  with  the  same  subject,  i.e.  plantain  diversity,  its 
classification  and  its  nomenclature.  Wiere  the  taxonomical  part  of  the  approach  looks  at 
the  subject  from  a  scientific  point  of  view,  the  linguistic  part  focuses  on  the  way  the 
African  farmers  deal  with  it.  The  difference  is  that  taxonomists  have  to  present  their 
understanding  of  this  diversity  in  a  universal  system  of  classification  and  nomenclature, 
whereas  the  African  farmers  express  their  perception  of  the  subject  in  language- 
dependant  folk-taxonomical  systems. 

Thus,  after  a  brief  presentation  of  the  formal  way  in  which  the  taxonomical  data  are 
handled  in  this  study,  some  of  the  (historically  significant)  folk-taxonomical  and 
linguistic  aspects  of  the  subject  are  discussed.  This  is  followed  by  observations  on  the 
expansion  of  plantain  as  well  as  on  the  historical  sources  that  we  have  at  our  disposal. 
The  final  conclusions  consist  of  a  short  summary  of  the  historical  processes  of 
introduction  and  spread  of  the  crop  in  the  African  continent  and  of  some  consid- 
erations on  the  potential  use  of  ensete  as  a  model  in  the  study  of  the  domestication 
history  of  musa. 
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Cultivar  classification  and  nomenclature 

Faced  with  the  large  number  of  cultivars  and  an  even  larger  number  of  vernacular 
names,  as  well  as  with  varying  cultivar  descriptions  in  the  different  sources,  a  more 
practical  system  of  nomenclature  and  classification  had  to  be  developed  which,  at  the 
same  time,  would  be  economical  and  clear.  Therefore,  instead  of  cultivar  names  in  a 
modern  language  such  as  "Wine  Plantain",  attractive  as  they  may  sound,  it  was  chosen  to 
use  descriptive  phrase  names.  These  names  consist  of  the  essential  morphological 
descriptors  of  the  cultivars,  but  leave  the  default  descriptors  unmarked.  This  allows  for  a 
juxtaposition  of  variant  and/or  incomplete  descriptions  of  the  same  cultivar  (by  various 
authors).  Moreover,  such  phrase  names  can  be  arranged  in  a  synoptic  key,  to  which 
further  information,  for  instance  on  vernacular  names  and/or  on  distribution,  may  be 
added  (see  Tables  1  and  2). 

In  this  way,  we  can  visualise  the  distribution  patterns  of  plantain  diversity,  as  well  as 
the  main  outlines  of  plantain  expansion  on  the  African  continent.  This  expansion  has  a 
geographical,  a  genetic  (types  and  numbers  of  cultivars)  and  a  numerical  (numbers  of 
plants  cultivated)  dimension.  Although  the  numerical  dimension  can  neither  be  known 
nor  captured  in  this  representation,  it  can  be  more  or  less  inferred  from  the  patterns  of 
diversity. 

Another  advantage  of  this  system  is  that  each  cultivar  is  presented  together  with  its 
'feature  bundle",  which  make  separate  cultivar  descriptions  redundant.  Finally,  it  builds 
on  what  is  common  practise  already,  for  instance  the  use  of  terms  like  "French  Qair 
iVbyen"  among  francophone  researchers. 

Folk-taxonomy  and  vernacular  names 

VAien  we  talk  about  musa  (folk-) taxonomy,  we  have  to  realise  that  the  musa  domain  is  a 
continuum  in  which  we  can  distinguish  different  taxonomic  levels,  that  languages  may 
divide  the  musa  domain  in  different  ways  and  that  every  language  has  its  own  inventory 
of  musa  names 

As  a  result,  we  can  find  names  for  musa  in  general,  names  for  the  various  musa  crops 
or  cultivar  groups,  names  for  groups  of  cultivars  that  share  certain  features,  names  for 
individual  cultivars  and  names  for  the  various  parts  of  the  plant.  As  for  the  latter,  the 
musa  plant  can  equally  be  understood  as  forming  a  kind  of  continuum  that  may  be 
divided  in  different  ways. 

Furthermore,  the  division  of  the  musa  domain,  as  expressed  in  the  musa  names  of 
languages,  may  tell  us  something  about  the  importance  of  a  musa  crop  with  respect  to 
other  crops  in  the  areas  where  these  languages  are  spoken.  This  relative  importance  is 
usually  inversely  related  to  the  degree  of  inclusiveness  of  musa  names  and  can  be  linked 
to  agronomic,  cultural  and  ecological  factors.  The  latter,  in  their  turn,  can  also  be  linked 
to  the  patterns  of  distribution  and  incidence  of  plantain  diversity. 

Another  important  point  concerns  the  motivation  behind  vernacular  musa  names, 
i^parently,  the  Africa  farmer,  and  thus  folk-taxonomy,  is  not  only  concerned  with 
morphological  details  (see  Hunn  1982),  but  also  with  other  interesting  details  of  the 
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plants,  v^ich  may  be  expressed  in  their  names.  Apart  from  morphology  and  depending 
on  the  taxonomic  level,  names  may  be  inspired  by  uses  for  food  or  otherwise,  by  resem- 
blance to  phenomena  outside  the  musa  domain,  by  agronomic  or  organoleptic  properties, 
by  details  concerning  their  introduction,  and  so  forth.  This  not  only  means  that 
ethnobotanical  information  is  important  for  a  proper  understanding  of  musa  terminology 
in  languages,  but  also  that  information  about  various  aspects  of  musa  history  can  be 
brought  to  light  in  this  way. 

Every  language  has  its  own  inventory  of  musa  names,  but  certain  names  may  be  found 
in  several  languages,  although  not  necessarily  applied  in  the  same  way.  For  instance,  the 
highland  cooking  banana  is  called  by  a  *-tooke  name  in  many  Ugandan  languages  (a 
"starred  form"  is  a  historical  reconstruction  of  the  present-day  reflexes  as  found  in  these 
languages).  However,  this  name  is  used  to  indicate  (French)  plantain  in  a  number  of 
languages  in  southern  Tanzania  (Figures  1  and  2).  Moreover,  the  degree  of  inclusiveness 
of  a  certain  name  may  vary  between  languages.  This  can  be  illustrated  by  the  *-zu  names, 
which  include  the  total  musa  domain  in  the  Comoros  variants  of  Swahili,  refers  to  all 
French  plantains  in  Kaguru  (central  Tanzania),  but  is  restricted  to  the  French  Medium 
Green  cultivar  only  in  southern  Swahili  (coastal  Tanzania).  Similarly,  where  the  musa 
plant  is  concerned,  languages  also  may  differ  as  to  the  domain  of  reference  of  an  etymon. 
The  pseudostem  of  plantain,  for  example,  is  called  *-konde  in  some  ^\fest  Ugandan 
languages,  but  cognate  names  in  Zambian  languages  are  used  for  the  entire  musa  plant. 

Cultivar  names  are  usually  less  widespread  than  generic  names  or  names  for  parts  of 
the  musa  plant.  For  instance,  in  northern  Congo  the  Horn  Medium  Green  cultivar  is 
called  mosato,  nganga  or  dum,  depending  on  the  language  (resp.  in  Luma,  Mikaya  and 
Baka,  three  languages  spoken  by  so-called  pygmies).  These  names  have  different 
etymologies  and  different  origins.  The  generic  names  for  plantain  in  these  languages, 
ikondo,  diko  or  ndo,  on  the  other  hand,  have  the  same  etymology,  i.e.  all  three  are 
derived  from  an  original  form  *dikondo  or  *dikonde.  This  name  can  be  traced  back  to 
eastern  Africa  where  in  some  languages  it  is  still  used  for  the  fibrous  pseudostem  of 
plantain  (or  for  a  certain  class  of  fibrous  plants).  When  the  crop  spread  further 
westwards  the  name  was  transmitted  from  language  to  language,  as  a  loanword.  In  the 
process,  it  gradually  acquired  a  generic  meaning  and  its  pronunciation  underwent  some 
changes.  The  names  of  the  bunch  in  the  three  above-mentioned  languages,  motu, 
mobeke  and  njo  (lit.  "head";  note  that  single  quotes  indicate  an  interpretation  of  a 
vernacular  name),  are  synonyms  and  were  originally  used  for  the  big  bunches  of  palm 
trees.  After  the  introduction  of  plantain  the  name  came  to  be  applied  to  its  bunches  as 
well  and  was  loan-translated  by  and  between  these  and  other  languages  in  the  area. 

This  pattern  of  borrowed  generic  names,  loan-translated  names  for  parts  of  the  plant 
and  independently-coined  cultivar  names  is  frequently  found  in  African  languages.  There 
are  also  other  recurrent  patterns.  For  instance,  most  generic  names  for  musa  and  for 
plantain  belong  to  the  semantic  field  of  plants  with  useful  fibres.  This  provides  us  with 
important  ethnobotanical  and  historical  information,  implying  that  plantain  was 
originally  used  for  its  fibres  and  only  became  a  food  crop  later.  On  the  other  hand, 
generic  names  for  dessert,  cooking,  beer  and  flour  bananas,  which  were  introduced  more 
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Figure  1 .  Generic  plantain  names  and  tlieir  distribution  in  African  languages. 
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Figure  2.  Generic  names  for  liighland  bananas  and  their  distribution  in  East  African 
languages. 
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recently,  are  often  derived  from  verbs  denoting  the  state  of  ripeness  of  the  fruits  (i.e. 
their  colour  or  their  texture).  This  category  of  names  came  into  being  only  after  plantain 
had  become  a  food  crop. 

Cultivar  names  are  spread  in  different  ways.  The  main  patterns  of  spread  that  can  be 
distinguished  are  widespread-scattered,  widespread-diffuse  and  localized.  Names  that 
are  found  over  large  areas  but  occur  mainly  within  specific  linguistic  groups  often 
concern  old  cultivars.  Significantly,  this  is  usually  the  case  with  names  for  the  French 
Giant  and  IVfedium  Green  cultivars  (e.g.  *-zu  ,  *-konja  and  *-konde),  which,  in  many 
cases,  have  a  generic  meaning  as  well.  Names  that  are  spread  over  large  areas  in  a 
uniform  manner  and  that  occur  in  different  language  groups  mainly  belong  to  cultivars 
that  arrived  relatively  recently,  gained  a  great  popularity  and  therefore  spread  fast. 
Examples  of  this  in  \\6st-Central  Africa  are  the  French  Medium  Green,  fused-pedicel 
cultivar  (-seluka),  the  False  Horn  Medium  Green  cultivar  (-banga)  and  the  French 
Small  Green  cultivar  (-biri).  The  popularity  of  these  three  cultivars  is  mainly  due  to  their 
short  growing  cycle  and  their  prolific  suckering.  Cultivar  names  that  are  only  found 
locally  may  concern  cultivars  that  are  very  new  and  had  not  yet  time  to  spread  far.  For 
instance,  the  French  Medium  Green,  red  sap  cultivar  (malongo  "blood")  only  occurs  in 
northern  Congo,  south-eastern  Cameroon  and  north-eastern  Gabon,  j^art  from  that, 
there  are  also  cultivar  names  that  were  coined  several  times  and  independently  in 
different  languages.  These  names  are  usually  motivated  in  the  same  way  and  may  refer  to 
the  same  or  to  different  cultivars.  The  most  important  examples  of  this  are  cultivars  with 
salient  morphological  features  such  as  blunt  fruits  ("short  fingers"),  spiraloid  bunches 
("turn -turn")  or  chimaeric  stripes  ("striped  squirrel"). 

The  itineraries  of  individual  cultivars  can  sometimes  be  retraced  with  the  help  of 
linguistic  information.  Moreover,  the  patterns  of  spread  of  the  crop,  of  its  cultivars  and 
their  names,  of  other  musa-related  nomenclature  and  of  other  crops  and  crop  names, 
may  also  provide  indications  for  the  history  of  the  peoples  involved.  This  can  be 
illustrated  by  the  cultivars  grown  in  the  border  area  of  northern  Congo,  south-eastern 
Cameroon  and  north-eastern  Gabon.  The  various  peoples  presently  situated  here  speak 
languages  that  belong  to  different  Bantu  as  well  as  Ubangi  language  groups  and  live  from 
agriculture  and  fishing,  or  from  hunting  and  gathering.  According  to  linguistic  evidence, 
the  various  cultivars  came  to  the  area,  or  originated  therein,  via  different  pathways  and 
at  different  periods  in  time.  For  instance,  the  French  Medium  Green,  fused  pedicels 
cultivar,  which  originated  somewhere  near  the  Gabonese  coast,  is  found  under  two 
different  names.  The  first,  ekoaja,  is  used  in  the  languages  spoken  along  the  right  bank 
of  the  Sangha  river  and  came  to  the  area  via  southern  Cameroon.  The  second  name, 
selukwe,  is  used  by  the  various  peoples  on  the  left  bank  of  the  river  and  arrived  here  via 
central  Congo.  The  distribution  patterns  of  these  names  coincide  with  those  of  the 
generic  names  for  "maize"  and  "banana"  in  the  languages  along  the  Sangha.  Since  the 
time  and  place  of  introduction  and  the  pathways  of  spread  of  these  two  crops  are  more 
or  less  known,  we  also  have  an  idea  about  the  pathways  and  time  of  arrival  of  this 
plantain  cultivar  in  the  area. 
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An  example  of  musa  names  providing  clues  for  the  history  of  peoples  is  provided  by 
the  cultivar  names  used  in  the  different  dialects  of  Bekwil,  respectively  in  south-eastern 
Cameroon,  north-eastern  Gabon  and  north-western  Congo.  It  appears  that  there  are  no 
plantain  names  uniquely  and  commonly  found  in  all  Bekwil  dialects.  The  names  found  in 
the  three  dialects  are  either  widespread  in  Wfest-Central  Africa,  have  been  borrowed 
from  present-day  neighbouring  languages,  or  were  recently  coined  in  one  of  the  dialects 
only.  The  reason  for  this  is  that  the  Bekwil  originally  lived  in  a  savannah  area  (in  the 
present-day  Central  African  Republic),  after  which  they  moved  into  the  rainforest  (of 
south-eastern  Cameroon,  northern  Congo  and  north-eastern  Gabon),  where  they  adopted 
the  cultivation  of  plantain.  Considering  the  origin  and  distribution  of  the  Bekwil  cultivar 
names,  especially  those  of  the  most  important  French  Giant  and  Medium  Green 
cultivars,  this  must  have  taken  place  in  the  last  couple  of  centuries  only,  a  conclusion 
which  is  consistent  with  other  historical  information. 

Rantain  expansion 

The  most  conspicuous  aspect  of  the  expansion  of  plantain  in  Africa  is  the  dilference  in 
distribution  and  incidence/diversity  between  the  eastern  (scattered,  low),  central 
(diffuse,  high)  and  western  (coastal,  medium)  parts  of  the  continent.  Furthermore,  the 
absence  of  False  Horn  cultivars  in  East  Africa  (apart  from  some  relatively  recent 
introductions),  similar  to  the  situation  in  India  but  unlike  that  in  Central  and  Wfest 
Africa  and  the  NewWbrld,  is  noteworthy.  This  situation  can  be  explained  by  the  fact  that 
only  the  French  and  the  Horn  type  of  plantain  were  introduced  to  East  Africa  where,  as 
in  India,  plantain  was  never  cultivated  to  such  an  extent  as  to  give  rise  to  a  great 
diversity.  Taking  into  account  the  reversive  nature  of  bunch  type  mutations,  the  False 
Horn  type  of  plantain  must  have  come  into  being  in  an  area  where  Horn  plantains  are 
relatively  numerous,  for  ecological  and  cultural  reasons,  i.e.  in  Central  Africa.  Likewise, 
cultivars  of  the  French  Horn  type  seem  to  have  False  Horn  rather  than  French 
counterparts  and  this  type  of  plantain  probably  originated  in  \\fest -Central  Africa,  where 
both  incidence  and  diversity  of  the  False  Horn  type  are  high.  Finally,  plantain  diversity  in 
\^fest  Africa  and  the  New  W)rld  mirrors,  albeit  to  a  lesser  extent,  that  in  Wfest -Central 
Africa,  and  results  from  an  introduction  of  all  four  bunch  types  from  the  latter  area. 

The  distribution  of  the  Horn  type  of  plantain  resembles  that  of  the  French  type,  but 
its  diversity  remained  much  lower,  in  spite  of  the  long  time  it  has  been  in  cultivation  (as 
witnessed  by  historical  sources).  The  distribution  of  the  False  Horn  type,  on  the  other 
hand,  is  more  limited,  although  its  diversity  seems  to  be  catching  up  with  that  of  the 
French  type.  The  relatively  high  mutation  rate  of  False  Horn  plantains  under  in  vitro 
conditions  suggests  that  the  speed  of  this  developing  diversity  is  due  to  genetic  factors 
(see  also  Krikorian  et  al.  1993),  in  addition  to  positive  selection  pressures  such  as 
hardiness.  The  latter  follows  from  distribution  patterns  and  is  also  confirmed  by 
laboratory  research.  For  instance,  in  a  study  on  stomatal  closure,  whereby  evaporation  is 
reduced,  among  a  number  of  plantain  (and  banana)  cultivars  (Ekanayake  et  al.  1995)  it 
was  found  that  the  French  Medium  Green  and  the  False  Horn  IVfedium  Q-een  cultivars 
score  highest  in  this  respect,  especially  so  in  the  afternoon.  This  agrees  well  the  fact  that 
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both  cultivars  are  dominant  in  the  IVfeyumba  (coastal,  sandy,  windy  peninsula)  and 
Mbigou  (cold,  windy  mountain,  850  masl)  areas,  where  the  plants  need  to  have  some 
drought-resistance.  The  difference  in  distribution  patterns  between  the  bunch  types, 
therefore,  must  be  due  to  a  combination  of  factors.  The  most  important  of  these  factors 
are  relative  age  in  Africa  (the  False  Horn  type  being  "youngest"  and  the  French  Horn 
type  even  younger  still),  hardiness  (Horn  plantains  being  least  drought-resistant)  and 
mutational  behaviour  (French  plantains  being  most  stable). 

In  view  of  these  considerations  it  is  no  surprise  that  the  French  plantains  are  most 
diverse  and  widespread  in  Africa.  In  addition  to  French-type  bunches,  the  commonest 
morphological  features  of  plantain  cultivars  are  Medium-sized  pseudostems.  Green 
(-Red)  pseudostems  and  Pendulous  bunches.  These  descriptors  are  not  only  most 
numerous  when  counted  individually,  but  also  coincide  in  the,  most  widespread,  French 
Medium  Green  Pendulous  cultivar.  Hence,  this  cultivar  ("Linnaeus" Mmm  paradisiaca?) 
may  be  taken  to  represent  the  entire  plantain  group  as  well  as  the  French  plantains. 
Interestingly,  the  same  is  also  the  case  on  a  folk-taxonomical  level,  since  in  many 
languages  the  name  of  the  French  Medium  Green  cultivar  also  has  a  generic  meaning. 

As  for  descriptor  ratios,  the  overall  number  of  cultivars  of  the  three  main  bunch  types 
occur  in  a  ratio  of  ca.  4:2:1  (French:  False  Horn:  Horn).  The  same  ratio  also  holds  for 
IVfedium-sized,  Small-sized  and  Green  (-Red)  cultivars  of  these  bunch  types,  but  not  for 
the  other  descriptors  (the  case  of  Qant-sized  cultivars  not  being  clear).  For  example. 
Red  and  (Molet-)  Black  pseudo-stem  colours  are  predominantly,  and  Dark-Green  pseudo- 
stems  only  found  among  French  cultivai  s,  whereas  cultivars  with  Wine-Red  peudostems 
are  always  of  the  False  Horn  type. 

Based  on  the  distribution  of  plantain  cultivars,  eastern  Africa  can  be  divided  in  three 
zones.  The  first  zone  is  coastal  and  extends  from  fenya  to  KwaZulu  Natal,  including  the 
Comoros.  Only  the  French  Medium  Green  and  Horn  Medium  Green  cultivars  are  found 
here,  the  former  in  all  (suitable)  parts  of  the  area,  the  latter  only  in  the  north-east.  The 
second  zone  stretches  from  Central  Tanzania  to  Malawi  and  possibly  includes  Mada- 
gascar as  well.  This  zone  is  characterised  by  some  variation  among  the  French  and  the 
Horn  types,  by  an  absence  of  the  False  Horn  type  (as  in  zone  I)  and  by  the  presence  of 
the  Horn,  unstable  cultivar.  The  third  zone  consists  of  Uganda  and  Northwest  Tanzania 
and  not  only  comprises  all  three  main  bunch-types  but  also  the  highest  number  of 
cultivars.  Therefore,  zone  III  can  be  regarded  as  forming  a  transition  zone  between 
eastern  and  Central  Africa. 

Apart  from  the  above-mentioned  factors  (mutational  behaviour,  hardiness  and 
relative  age),  other  causes  for  the  inter-regional  differences  in  distribution  and 
incidence  of  cultivars  and  cultivar  types  can  be  identified  as  well.  These  are,  for 
instance,  ecological  circumstances  (altitude,  rainfall,  soil  fertility),  botanical  properties 
(precocity,  suckering  behaviour)  or  human  selection  (agronomic  and  culinary 
preferences,  ritual  functions).  The  result  of  a  high  incidence  of  a  certain  type  of  plantain 
grown  is,  of  course,  a  high  diversity  of  that  type. 

Finally,  the  plantain  diversity  in  a  given  area  is,  in  all  probability,  also  related  to  the 
position  of  that  area  with  respect  to  the  entire  plantain  growing  "belt",  in  this  case  of 
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(Wfest-)  Central  Africa.  This  has  to  do  with  the  fact  that  people  (of  all  times,  places  and 
cultures)  during  their  travels,  collect  and  introduce  plants  which  they  find  interesting, 
and  the  African  farmers  are  no  exception  to  this.  Because  of  the  natural  environment 
(dense  rainforest  and  swamps),  the  major  pathways  of  spread  of  plantain  cultivars  in 
Central  Africa  were  formed  by  rivers,  especially  by  the  Congo  and  Ubangi  rivers  and  their 
tributaries.  Consequently,  those  areas  that  are  situated  near  riverine  crossroads  and  well 
within  the  plantain-growing  belt  are  likely  to  have  received  cultivars  from  all  directions. 
An  example  of  this  is  the  Ubangi-Congo  confluence,  from  which  area  a  very  high  number 
of  plantain  cultivars  has  been  reported.  The  directions  from  v^ere  new  cultivars  can  be 
introduced  to  peripheral  areas,  on  the  other  hand,  are  by  definition  more  limited  and 
plantain  diversity  will  increase  more  slowly  here.  This  is  for  instance  the  case  in 
southern  Nigeria  where,  going  from  East  to  Wfest,  plantain  diversity  decreases 
significantly. 

Anumber  of  areas  were  identified  with  exceptionally  rich  cultivar  inventories  or  with 
unusual  cultivars,  and  which  had  remained  largely  unexplored  so  far.  For  instance,  in  the 
Gcondja  area  in  East  Gabon  both  a  high  diversity  and  unusual  cultivars  can  be  found, 
whereas  central  and  southern  Gabon  and  the  adjacent  area  in  western  Congo  are 
characterised  by  a  high  diversity.  Another  area  hardly  explored  for  plantain  diversity  is 
situated  in  Southwest  Tanzania,  where  plantain  cultivation  is  a  relatively  recent 
phenomenon,  dating  from  the  last  couple  of  centuries  only.  In  spite  of  this  short  period 
of  time  and  of  the  limited  gene  pool  on  which  plantain  cultivation  was  based,  a  relatively 
high  degree  of  diversity  has  developed  here  already,  due  to  a  high  incidence  of  the  crop. 
Apart  from  that,  in  certain  areas  a  relatively  large  number  of  (plants  and)  cultivars  of  a 
specific  type  are  grown,  for  example  Horn  plantains  in  northeastern  Congo-Kinshasa, 
Small  French  plantains  in  northern  Congo-Brazzaville  and  northern  Gabon,  or  cultivars 
with  non-Green  pseudostems  or  fruits  in  south-central  Gabon  and  western  Cameroon. 

Historical  sources 

The  oldest  document  to  mention  the  presence  of  musa  in  Africa  is  a  6th  century 
manuscript  written  by  a  Graeco-Egyptian  monk,  Cosmas  Indicopleustis,  vJho  sailed  to  Sri 
Lanka  from  the  port  of  Adulis,  near  present-day  Massawa  on  the  Erytrean  coast. 
Unfortunately,  the  value  of  this  document  is  debatable.  Moreover,  it  is  possible  that  the 
author  confiised  African  ensete  with  Sri  Lankan  musa  since,  to  this  day,  ensete  can  be 
found  growing  near  Massawa. 

The  earliest  reliable  historical  records  of  musa  (outside  India)  are  left  to  us  by 
Arabian  authors  and  date  from  the  9th  and  10th  centuries.  From  these  we  get  a  glimpse 
of  the  westward  spread  of  musa  in  the  early  islamic  world,  as  far  as  southern  Spain.  By 
that  time  also,  Arab  witnesses  state  that  musa  is  already  well  established  on  (the 
northern  part  of)  the  East  African  coast  and  on  Zanzibar.  The  first  cultivar  names 
reported  from  Africa  date  from  the  12th  century  and  were  recorded  in  Zanzibar  too. 
Three  of  these  names  are  still  used  today,  either  in  their  original  form  (sukari  AB 
"Sukari"),  altered  (alqnd,  an  Arabic  rendering  of  Bantu  kundu  "ripe  musa")  or 
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translated  (fiilii  "elephant",  the  Horn  plantain,  nowadays  called  mkono  wa  tembo 
"trunk  of  elephant"  in  SwahiU) . 

From  the  end  of  the  15th  century  onwards,  with  the  opening  of  the  maritime  trade 
routes  to  Africa  and  Asia,  the  body  of  historical  material  is  steadily  growing.  This 
material  contains  information  about  the  occurrences  of  musa  and  musa  cultivars  in  both 
continents  and  in  some  cases,  from  the  19th  century  onwards,  also  about  their  spread. 
An  important  role  in  the  global  dispersal  of  musa  cultivars  was  played  by  botanical 
gardens  and,  since  colonial  times,  by  agricultural  research  institutes  and  missionary 
organisations.  Lhdoubtedly,  a  careful  perusal  of  archival  records,  of  both  the  senders  and 
receivers,  will  enable  us  to  draw  up  a  more  complete  picture  of  the  dispersal  of  musa 
cultivars  over  the  world,  wtiich,  of  course,  is  also  of  interest  for  the  study  of  the  origin 
and  spread  of  their  pests  and  diseases. 


Conclusions 

On  basis  of  the  taxonomic,  linguistic,  historical  and  other  evidence  a  synthesis  has  been 
constructed,  resulting  in  conclusions  about  the  history  of  plantain  in  Africa.  Briefly, 
these  conclusions  amount  to  an  initial  introduction  of  the  Medium-sized  and  Green- 
stemmed  French  plantain  cultivar  (coined  'French  Medium  Green")  to  the  northern 
Swahili  coast  by  Arabic-speaking  people,  directly  or  indirectly  from  India.  Although  the 
time  of  introduction  is  unknown,  the  establishment  of  plantain  as  a  food  crop  probably 
did  not  take  off  before  the  eighth  century  AD.  The  introduction  of  the  Horn  plantain,  to 
the  southern  Swahili  coast,  must  have  taken  place  after  the  emergence  of  a  distinct 
southern  Swahili  dialect,  but  not  later  than  the  12th  century  (when  reference  to  it  was 
made  in  a  historical  source) . 

This  French  plantain,  then,  spread  further  to  the  interior  via  ecological  stepping- 
stones  and  pathways  formed  by  gallery  forests  and  moist  valley  bottoms  (^^febi  Shebelle, 
Juba  and  Tana),  lakes  (Victoria,  Kyoga,  Albert)  and  rivers  (Nile,  Rwenzori,  Ituri),  after 
which  it  reached  the  central  African  rainforest  area  where  conditions  are  ideal  for 
plantain  cultivation.  Further  spread  took  place  via  the  Congo  and  Ubangi  rivers  and  their 
tributaries,  but  the  Cuvette  Centrale,  the  Bateke  Plateau  and  the  Mayombe  M)untains  in 
both  Congoes  were  circumvented  in  the  first  instance,  due  to  geographical  and 
demographical  factors.  At  the  time  of  the  arrival  of  the  first  Europeans,  the  diffusion  had 
reached  south-eastern  Nigeria. 

The  Horn  Medium  Green  cultivar  was  introduced  later,  to  a  more  southern  part  of  the 
East  African  coast,  after  which  it  found  its  way  to  the  interior  as  well.  The  False  Horn 
type  of  plantain  probably  resulted  from  a  reversion  of  a  Horn  plantain  in  Central  Africa, 
after  the  latter  type  had  developed  a  certain  degree  of  diversity  in  the  area.  The  French 
Horn  type,  finally,  originated  in  Wfest-Central  Africa,  where  False  Horn  diversity  is 
highest,  but  probably  not  before  the  last  couple  of  centuries.  Only  after  the  arrival  of  the 
Europeans  were  plantains,  of  all  bunch  types,  introduced  to  south-western  Nigeria,  \\fest 
Africa  and  the  New  Wbrld. 
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The  assumption  that  an  initial  development  of  plantain  cultivation  must  have  taken 
place  along  the  northern  Swahili  coast  from  the  eighth  century  onwards  is  based  on 
various,  historical,  socio-economical,  cultural,  ecological  and  linguistic  arguments.  A 
combination  of  evidence,  also,  underlies  the  reconstruction  of  the  other  stages  of 
plantain  history  in  Africa.  For  instance,  a  fiirther  spread  of  the  French  plantain  via  the 
aforementioned  waterways,  through  the  lowlands  of  Kenya  and  Uganda,  via  Congo  to 
Wfest-Central  Africa,  and  from  the  latter  area  to  Wfest  Africa,  follows  from  (ethno) 
botanical  and  linguistic  evidence.  Similarly,  there  are  various  indications  for  a  relatively 
recent  spread  of  the  French  plantain  from  north-west  to  south-west  Tanzania,  as  well  as 
for  the  spread  of  the  highland  banana  prior  to  that  of  plantain  southwards  along  the 
coast  until  Kwa!&ilu-Natal  and  from  the  Central  Kenyan  highlands  to  the  Taita  and 
Kilimanjaro  mountains. 

One  of  the  more  general  conclusions  of  this  study  is  that  a  complete  picture  of  the 
history  of  a  crop  can  only  be  obtained  by  integrating  the  outcomes  from  various 
disciplines.  This  means  that  crop  history,  as  a  composite  discipline,  should  play  a  pivotal 
role  in  matters  that  deal  with  the  origin,  spread  and  development  of  domesticated 
plants.  A  good  example  of  the  need  for  such  an  approach  is  the  case  of  the  very 
complicated  history  of  cultivated  musa  in  Asia.  In  spite  of  the  longstanding  and  extensive 
studies  on  the  intrinsic  aspects  of  this  history,  there  is  still  much  to  be  learned  about  the 
origins,  spread  and  development  of  the  edible  bananas.  The  suggestion  therefore  is  that 
more  attention  should  be  paid  to  the  extrinsic  aspects  of  their  history.  However,  these 
extrinsic  aspects  may  be  as  complex  as  the  intrinsic  ones,  due  to  the  vastness  of  the 
area,  the  great  geographical,  cultural  and  musa-botanical  diversity,  as  well  as  the  period 
of  time  to  be  covered. 

Considering  this,  it  might  seem  fortunate  that  we  have  a  contemporary  model  at 
hand  that  enables  us  to  study  such  a  diachronic  development  on  a  synchronic  basis.  This 
model  is  formed  by  Ensete,  the  closest  relative  of  Musa.  Although  wild  Ensete  species 
occur  both  in  Asia  and  Africa,  it  is  only  in  Ethiopia  that  domesticated  ensete  is  found. 
IVbreover,  the  Ethiopian  area  is  considered  to  be  one  of  the  primary  (\^vilovian)  centres 
of  domesticated  plants  in  the  world,  where  grain,  oil  and  root  crops  (resp.  Eragrostis  tef 
(Zucc.)  Trotter  (Gramineae),  Guizotia  abyssinica  (L.f )  Cass.  (Compositae)  and  Ensete 
ventricosum  (Wfelw.)  Cheesman  (Musac.)  developed.  The  area  is  therefore  interesting 
for  the  study  of  the  development  of  agriculture  too. 

P^ari  from  being  an  important  food  crop,  ensete  is  also  a  useful  wild  plant  in  Ethiopia 
as  well  as  elsewhere  in  Africa.  The  fact  that  it  is  used  for  various  technical  and  medicinal 
purposes  can  be  ascribed  to  its  morphological  and  physiological  properties.  Also,  most  of 
these  properties  are  shared  with  musa,  which  explains  why  both  uses  and  vernacular 
names  of  ensete  were  taken  over  by  musa  upon  its  introduction  to  Africa.  More 
remarkable,  on  the  other  hand,  is  the  great  similarity  of  the  ritual  uses  of  ensete  in  all 
parts  of  the  continent  and,  contrary  to  that,  its  use  as  a  source  of  food  by  hunter-gatherers 
in  areas  South  and  southwest  of  Ethiopia  only.  Interesting  also  is  that,  to  date,  all  the 
stages  of  development  of  ensete,  from  a  wild  plant  (protected  or  not)  to  a  fully 
domesticated  plant,  can  still  be  observed  in  and  around  southern  Ethiopia.  Moreover, 
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ensete  is  part  of  various  subsistence  systems  and  collected  or  cultivated  by  peoples  of 
divers  ethnic,  cultural  and  linguistic  backgrounds,  in  different  ecological  circumstances. 
And  finally,  ensete  seems  to  have  the  potential  of  becoming  a  clonal  plant  too,  like  musa, 
as  some  cultivars  were  found  to  produce  sideshoots  spontaneously  (see  illustration  c), 
something  which  normally  takes  places  after  human  intervention  only  (Azeb,  personal 
communication,  Mulugeta  Diro  et  al.  1996).  This  condition,  by  the  way,  has  also  been 
observed  in  a  wild  ensete  plant  in  Met  Nam  (Nguyen  Dang  Khoi  and  Wmayor  1995). 

It  may  be  clear  that  ensete  is  not  only  an  interesting  model  in  the  study  of  the 
domestication  and  development  of  musa,  but  an  equally  fascinating  plant  and  crop  in  its 
own  right.  Moreover,  the  study  of  the  development  of  ensete  also  leads  us  to  other 
aspects  of  its  history.  For  instance,  according  to  Simmonds  (1960)  it  is  not  clear  if 
African  E.  ventricosum  is  to  be  distinguished  from  Asian  E.  glaucum.  The  latter  species 
is  widespread  in  Asia  and  used  in  similar  ways  as  its  wild  counterparts  in  Africa.  This 
raises  questions  about  the  botanical,  historical  and  cultural  relations  between  and 
within  both  continents. 

Wfe  can  conclude  that  the  history  of  the  Musaceae  has  many  aspects  and  that, 
notwithstanding  the  tendency  of  modern  science  to  allocate  these  aspects  to  different 
disciplines,  they  are  all  connected  and  therefore  should  be  considered  together. 
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Genetic  diversity  of  bananas  in 
south  India  with  special 
reference  to  Kerala 


K.  Pushkaran 


Resume  -  La  diversite  genetique  des  bananiers  en  Inde  penlnsulaire  et  plus  par- 
ticulierement  dansle  Kerala 

L'Inde  peninsulaire  est  un  centre  de  grande  diversite  descultivarset  types  de  bananiers  et 
des  especes  sauvages  ou  apparentees,  particulierement  dans  les  etats  de  Kerala,  de  Tamil 
Nadu  et  de  Karnataka.  En  ce  qui  concerne  la  variabilite  varietale,  les  ^stemes  de  culture 
comprenant  des  bananiers,  I'anciennete  de  la  culture  et  les  utilisations  multiples  de  la 
plante  et  de  ses  produits,  le  Kerala  vient  en  tete  des  etats  indiens.  Un  large  eventail  de 
cultivars  apprecies  par  les  cultivateurs  et  les  consommateurs  est  disponible.  Ces  cultivars 
incluent  des  varietes  de  bananes  dessert,  bananesa  cuire  ou  bananes-legumes,  des  varie- 
tesa  usages  double  et  multiple  appartenant  a  desgroupesgenomiquesdifferentscomme 
lesAA,  BB,  AB,  AAB,  AAA  et  ABB. 

De  nombreux  cultivars  locaux  presentent  des  caracteres  desirables  avec  une  intensite 
variable,  y  comprisia  resistance/tolerance  aux  facteursde  stress- biotiques  et  abiotiques. 
De  nombreux  cultivar^types  variant  considerablement  dans  leur  reaction  aux  cercospo- 
rioses  et  quelques-uns  se  montrent  rea'stants  au  champ.  Certains  des  cultivars  peuvent 
avoir  des  performances  satisfaisantes  sous  ombrage  partiel  et  certains  sont  resist  ants  a  la 
secheresse.  D'autres  clones  montrent  un  haut  niveau  de  rejetonnage  et  une  longue  perio- 
de  d'emission  de  rejets.  Quelques  cultivars,  appartenant  en  particulier  au  genome  AB, 
presentent  une  combinaison  de  certains  caracteres  favorables  tels  que  la  tolerance  aux 
ravageurs,  aux  maladies,  a  la  sechereresse  et  a  I'ombre,  avec  une  grande  capacite  de  mul- 
tiplication par  rejet  indiquant  leur  posabilite  d'utilisation  en  culture  pluviale  et  dans  les 
programmes  d'amelioration  du  bananier. 

Abstract 

The  peninsular  India  is  a  centre  of  great  diversity  of  banana  cultivars,  types  and  wild 
species^relatives,  especially  in  the  states  of  Kerala,  Tamil  Nadu  and  Karnataka.  Regarding 
varietal  variability,  cropping  systems  involving  bananas,  antiquity  of  cultivation  and 
multiple  uses  of  the  plant  and  its  products,  Kerala  stands  top  among  the  states  in  India.  A 
wide  array  of  cultivars  of  choice  to  the  growers  and  consumers  are  available.  These 
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include  dessert,  cool<ing,  dual  and  multi-purpose  varieties  belonging  to  different  genomic 
groups  lilie  AA,  BB,  AB,  AAB,  AAA  and  ABB. 

Many  of  tfie  local  cultivars  exhibit  desirable  attributes  at  varying  intensity  including 
resistance/tolerance  to  stress  factors — biotic  and  abiotic.  Many  cultivars/types  vary 
considerably  in  their  reaction  to  leaf  spot  diseases  and  a  few  are  proved  field  reastant. 
Some  of  the  cultivars  can  perform  satisfactorily  well  under  partial  shade  and  some  are 
drought  tolerant.  High  level  of  suckering  and  prolonged  ratooning  capacity  are  shown  by 
some  other  clones.  A  few  cultivars,  especially  belonging  to  the  AB  genome,  show  a 
combination  of  a  number  of  favourable  traits  like  pest,  disease,  drought  and  shade 
tolerance  with  ratooning  capacity  suggesting  their  potential  for  rainfed  cultivation  and 
banana  improvement  programmes. 

India:  a  center  of  great  Musa  diversity 

Banana  is  a  tradition  crop  in  India  and  the  earliest  reference  to  the  crop  is  found  in  the 
Hindu  classic  -  Ramayana.  Tropical  Asia  including  the  Indian  Gene  Centre  is  believed  to 
be  the  centre  of  origin  of  the  crop.  Origin  of  cultivated  bananas  from  M  acuminata  or  as 
hybrids  with  M  balbisiana  is  linked  with  mutation,  polyploidy,  sterility,  parthenocarpy 
and  vegetative  propagation  is  accepted.  Centuries  of  human  selection  also  played  a  vital 
role  in  the  evolution  of  present  day  cultivars.  India  in  general,  peninsular  India  in 
particular,  is  a  centre  of  great  diversity  for  banana  cultivars,  types,  progenitors  and  wild 
species/relatives.  It  is  stated  by  Shanmugavelu  et  al.  (1992)  that  M.  balbisiana  has  a 
wide  geographical  distribution;  so  also  the  other  natural  species  M.  acuminata.  The 
presence  in  India  of  these  two  important  species  of  the  section  Eumusa,  which  includes 
most  of  the  bananas  can  be  taken  as  an  indication  of  the  diverse  origin  of  Indian 
bananas.  Raman  et  al.  ( 1968)  reported  that  the  variation  in  cultivated  bananas  is  high 
and  complex  with  combinations  of  different  degrees  of  expression  of  characteristics  of 
the  parental  species  of  M.  balbisiana,  M.  acuminata,  M.  chiliocarpa  and  M.  coccinea. 
A:;cording  the  Singh  and  Uma  ( 1996)  long  period  of  domestication  under  varying  growing 
conditions,  in  addition  to  interaspecific  and  interspecific  crosses  have  created  high 
diversity  in  Indian  bananas.  Chandel  and  Agarwal  (1996)  pointed  out  that  several 
species  such  as  M  acuminata,  M.  balbisiana  and  their  interspecific  hybrids  at  different 
ploidy  levels  along  with  wild  types  occur  in  India.  Mare  than  300  landraces  of  banana 
and  plantain  are  found  in  diverse  regions  and  habitats.  Amalraj  et  al.  ( 1993)  reported 
that  about  10  species  of  Musa  and  two  species  of  Ensete  occur  in  India  while  CSIR 
( 1962)  recorded  15  species.  Among  the  area  suggested  by  Iyer  ( 1987)  for  exploration  for 
banana  germplasm  in  India  includes  \\festern  Ghats  and  Kerala  in  south  India. 
Subspecies  of  M  acuminata  is  common  in  \\festern  Ghats  in  peninsular  India  and  is 
remarkably  similar  to  the  subspecies  burmanica  (Bhakthavalsalu  and  Sathiamoorthy 
1979) .  The  local  cultivar  diversity  is  more  conspicuous  with  the  hybrid  groups  such  as 
AB,  AAB  and  ABB  clones  than  other  in  south  India,  especially  in  the  states  of  I&rala, 
Tamil  Nadu  and  Karnataka.  Interestingly  it  is  observed  by  Amalraj  et  al.  (1993)  that 
cultivar  variability  decreases  as  one  proceeds  from  extreme  south  towards  north. 
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As  stated  by  De  Langhe  (1969),  it  is  difficult  to  give  a  complete  picture  of  the 
distribution  of  edible  Eumusa  forms  since  they  were  in  cultivation  long  ago  and  were 
distributed  over  the  tropical  world.  Raman  ( 1968)  illustrated  an  introgression  of  the 
gene  complex  of  M  balbisiana  in  south  in  cultivars.  Stover  and  Simmonds  ( 1987)  stated 
that  ABB  types  occurring  in  India  are  extremely  complex.  Jacob  ( 1952)  described  a  wild 
seeded  banana  from  Western  Ghats  named  K  kattuvazha.  Ensete  superbum,  locally 
called  "Kadubale"  was  reported  as  isolated  plants  by  Amalraj  et  al.  ( 1993).  M  rosacea  is 
reported  to  occur  in  Silent  \&lley  by  Manilal  (1988).  M  acuminata  is  polymorphic  and 
its  wild  forms  are  recorded. 

Nair  (1941),  Jacob  (1942  and  1952),  Unkataramani  (1946),  Gandhi  (1955),  Nair 
(1962),  Azhakiamanavalan  and  Rao  (1980),  Pushkaran  (1988a),  \&lsalakumari  and  Nair 
(1990)  and  Shammugavelu  et  al.  (1992)  made  descriptive  study  of  several  Indian 
cultivars.  Simmonds  ( 1966)  assigned  district  genomic  status  to  some  of  the  Indian 
cultivars  and  recorded  AA  AAA,  AB,  AAB  and  ABB  genomes.  The  prevalence  of 
synonyms  for  many  of  the  cultivars  creates  lot  of  confiision. 


Characteristics  and  traditional  uses 

In  the  south  Indian  situation,  banana  as  a  crop  and  its  parts/products  have  lot  of  spe- 
cialities from  various  points  of  view.  Fruits,  leaves,  pseudostem  and  certain  preparations 
are  used  in  socio-religions  and  medicinal  purposes,  apart  from  dessert/vegetable/food. 
Use  of  leaves  as  plates  for  serving  food  is  common.  There  are  a  number  of  promising  local 
cultivars  for  vegetable  purposes  (Pushkaran  1988b).  Further  the  cropping/farming 
systems  involving  bananas  in  the  region  are  very  diverse  and  evolved  through  ages 
(Wkey  and  Pushkaran  1992).  The  varietal  requhements  of  bananas  are  different  for  the 
diverse  cropping  systems  such  as  sole  crop,  perennial  crop  based  multistoried  cropping, 
homestead  farming  and  companion  cropping.  Pushkaran  et  al.  (1993)  found  that  the 
rooting  pattern  in  banana  vary  with  cultivars  and  conditions.  A  wide  array  of 
cultivars/types  of  choice  to  the  grower  and  consumer  are  available  (Aravindakshan  and 
Pushkaran  1996).  Qones  resistant/tolerant  to  major  pests  and  diseases  including 
multiple  resistant  ones  are  present.  A  few  of  the  cultivars,  especially  belonging  to 
bispecific  diploid/triploids  show  a  remarkable  combination  of  a  number  of  favourable 
traits  like  pest,  disease,  drought  and  shade  tolerance  with  ratooning  capacity  suggesting 
their  potential  for  rainfed  cultivation  in  open  as  well  as  partially  shaded  situations. 
Together  with  some  of  these  characteristics,  the  qualities  of  bananas  as  a  shade  cum 
nurse  crop  llirther  testify  their  role  in  agroforestry.  Many  of  the  local  cultivars  have  very 
high  level  of  stability  in  performance. 

The  features  of  some  of  the  local  popular  cultivars/types  are  worth  mentioning.  The 
preference  of  Nendran/Malabar  plantain  (AAB)  (Figure  1)  in  I&rala  over  other  cultivars 
for  commercial  cultivation  is  well  known  due  to  consumer  choice,  multipurpose  nature, 
better  keeping  quality  and  connection  with  Onam  festival.  Nedunendran  and 
Qiengalikodan  are  distinct  types  besides  ecotypes  like  Attunendran,  Nananendran  and 
Malappuram  Nendran.  The  chips  made  from  this  variety  is  famous  and  is  getting  very 
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popular  throughout  the  country  and  outside.  Much  variation  is  seen  in  the  extent  and 
pattern  of  pseudostem  coloration.  Palayankodan/lVfysore  (AAB),  one  of  the  leading  south 
Indian  cultivars  is  well  accepted  in  many  respects  such  as  better  yield  potential, 
adaptability  for  rainfed  cultivation  in  open  and  shaded  conditions  with  ratooning.  It  is 
resistant  to  wilt  and  tolerant  to  leaf  spots  and  fruit  rot.  A  mutant  called  IVbttapoovan, 
characterised  by  fruits  with  shorter  length  and  blunt  tip  is  noted.  Poovan  (AAB),  also 
known  as  Rasthali  is  another  popular  choice  cultivar  fetching  better  market  price  and 
suited  for  rainfed  cultivation.  Perumpadali/Ayiramkai  is  a  natural  uncommon  mutant  of 
Poovan  with  long  bunch  and  without  male  phase.  In  number  of  hands,  fingers  and  bunch 
weight,  the  mutant  is  far  better  than  the  parent  and  with  the  same  quality.  The  author 
could  harvest  bunch  up  to  28  kg  from  the  mutant  while  the  original  clone  yields  8-14  kg 
bunch.  Suganthi  (AAB)  is  intermediate  between  Palayankodan  and  Rasthali  in  many 
characters.  IVbongil  (AAB)  is  rare  variety  of  Nendran  type  and  supposed  to  be  native  of 
Travancore  hills,  lacking  male  bud.  The  Hill  banana  (AAB),  comprising  Mrupakshi  and 
its  ecotype  Sirumali,  is  a  delicious  flavoured  speciality  of  Tamil  Nadu,  adapted  for 
perennial  ratooning. 

Kunnan  (AB)  is  a  common  dual  purpose  cultivar  with  a  few  mutants/ecotypes  like 
Valiakunnan,  Cheriakunnan,  \fennetukunnan,  Adakkakunnan  and  Poochakunnan 
(Figure  2).  It  is  very  hardy,  medium  tall,  drought  and  shade  tolerant  with  a  high  level  of 
suckering.  Ratooning  ability,  capacity  to  withstand  leaf  cutting  for  domestic  purposes,  field 


Figure  1.  Nendran  (AAB),  a  popular  dual  Figure  2.  Valia  kunnan  is  a  common  cultivar, 
purpose  cultivar.  mutant  of  Kunnan  (AB). 
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tolerance  to  usual  pests  including  nematodes  and  disease  are  other  merits.  Starch  from 
mature  fruits  of  the  cultivar  is  used  conventionally  for  baby  food  preparation.  Njalipoovan 
( AB)  is  also  a  popular  shade  tolerant  cultivar  adapted  for  rainfed  cultivation  and  ratooning. 
With  high  suckering  ability,  it  can  be  used  for  leaf  collection  as  well.  Pest  and  disease 
problems  are  less.  The  small  fruit  is  very  sweet  with  very  thin  peel.  Kodappanillakunnan 
(AAB)  is  yet  another  important  cultivar  with  the  desirable  attributes  of  the  two  above 
mentioned  ones;  but  is  devoid  of  the  male  bud.  Mutants  with  little  to  complete  male  phase 
have  been  observed  by  the  author.  All  these  cultivars  are  grown  extensively  as  intercrop  in 
coconut  gardens  (Pushkaran  et  al.  1989a)  and  in  homesteads  (Pushkaran  1996).  Neypoovan 
(AB)  is  an  esteemed  clone,  particularly  in  Karnataka  and  is  shade  tolerant  and  resistant  to 
Fusarium  wilt.  \&nnan  (AB)  with  a  number  of  types  is  another  hardy  dual  purpose  cultivar 
with  almost  all  the  desirable  attributes  of  Kunnan.  Poomkalli  (AB)  too  is  a  cultivar  having 
many  characteristics  of  importance. 

Kadali  (AA)  is  a  unique  type  used  for  temple  worship,  bestowed  with  fruit  of  special 
aroma  and  taste  and  is  believed  to  have  medicinal  properties,  sold  in  premium  price 
(Figure  3).  Matti  (AJ^  is  more  popular  in  Tamil  Nadu  and  with  peculiar  fruit  shape  and 
quality.  It  is  highly  male  and  female  fertile  and  produce  high-grade  bunch.  It  has  a  high 
potential  in  hybridisation  programmes.  Sannachenkadali  (AA)  plant  and  fruit  is  with 
reddish  coloration  and  is  highly  female  fertile  (Figure  4).  Chingan  (AA)  is  a  choice 
traditional  cultivar  of  Kerala,  particularly  in  homesteads. 


Figure  3.  Fruits  of  Kadali  (AA)  have  a  special  Figure  4.  Sannachenkadali  (AA)  is  a 
aroma.  pigmented  cultivar  with  female  fertility. 
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ABB  group  cultivars,  mainly  culinary/cooking  types  like  Monthan,  Bathees, 
Nallabontha,  Ashybathees,  Kalibale,  Kanchikela  etc.  are  with  heavy  bunches  and  highly 
angular  fingers,  often  with  broad  cap  like  tip,  differ  in  Iruit  size  and  waxiness.  Plants  are 
relatively  robust,  vigorous,  hardy  and  field  tolerant  to  major  pests  and  diseases. 
Karpooravally  (ABB)  is  a  robust  highly  vigorous  dual-purpose  popular  cultivar  producing 
good  bunch  and  suckering  very  profiasely.  It  grows  well  even  in  marginal  lands  and  in 
shade  with  good  ratooning  ability.  Incidence  of  pests  and  diseases  is  very  little  and 
tolerant  to  drought.  It  occasionally  sets  few  seeds.  The  potential  of  this  cultivar  as  a 
female  parent  had  been  pointed  out  by  Pushkaran  ( 1991).  Peyan  (ABB),  a  dessert  clone 
reputed  in  native  medicine,  is  popular  in  Tamil  Nadu. 

Chenkadali/Red  banana  (AAA)  is  known  as  "Kappa"  is  very  popular  in  south  I&rala 
and  is  a  long  duration  tall  cultivar,  marked  by  reddish  colour  for  the  plant  and  fruit 
except  leaf  lamina.  The  fruit  has  fragance  and  the  local  people  believe  that  it  improves 
fertility.  Quite  often,  it  mutates  to  the  green  type  called  Pachakappa  (Figure  5)  at  a  very 
high  rate  (Pushkaran  1989a),  the  difference  being  in  the  colour  only.  The  incidence  of 
leaf  spot  is  very  less.  Qiakkarakeh  (AAA)  is  a  very  sweet-fruited  cultivar  often  called 
Rajavahai  is  with  medium  sized  fruits  and  bunch. 

Among  AB  group  -  Krishnavazhai,  Agniswar,  Adukkan  and  Padalimoongil;  in  AAA  - 
Anaikomban  and  Erachivazhai;  in  AAB  -  Annan,  ]V^sore  Ethan,  Qiinali,  Pachanadan, 


Figure  5. 

Pacha  kappa  (AAA) 

isa  mutant  of  Fled  banana. 
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Mannan,  Dudhsagar  and  Nendrapadathi  and  in  ABB  -  Padathi,  Qiakkia,  KuUan  and  so 
on  are  some  of  the  other  local  clones  with  one  or  the  other  desirable  traits.  Elavazhai 
(BB)  is  a  seeded  hardy  type  suited  for  leaf  collection  as  the  vernakular  name  denotes. 
Pisangseribu  (AAB)  is  a  peculiar  mutant  of  M  chili ocarpa  with  innumerable  hands  of 
very  tightly  packed  tiny  fruits  of  ornamental  value. 

M.  ornata  (n  =  11)  of  section  Rhodochlamys  is  of  ornamental  value,  short  in  stature, 
shade  tolerant  and  lean  with  very  small  bunch.  The  rhizome  is  widely  spreading  and  pest 
and  disease  infection  found  to  be  very  little.  With  the  objective  of  breeding  short 
duration,  shade  and  other  stress  tolerant  genotypes  with  ratooning  ability  to  be  utilized 
as  intercrop  in  perennial  gardens/in  homesteads,  an  interspecific  cross  attemped  by  the 
author  (1989b)  between  M.  ornata  and  M.  acuminata  was  found  very  successfiil.  Many 
of  the  seedlings  exhibited  heterosis  and  the  incidence  of  pests  and  diseases  practically 
nil.  This  indicates  the  scope  of  utilising  this  unexploited  species  in  banana  genetic 
improvement  efforts. 

Besides  the  intercultivar  variability,  a  lot  of  intraclonal  variation  does  exist  in  many 
of  the  cultivars,  mainly  due  to  very  long  period  of  cultivation  under  widely  varying 
situations.  Such  genetic  variations  had  been  reported  already  in  Palayankodan  by 
Rajeevan  ( 1985)  and  in  Nendran  by  Pushkaran  et  al.  ( 1990).  The  existence  of  mixoploids 
in  the  same  cultivar  as  reported  by  Raman  ( 1973)  in  Neyvannan  and  Hill  banana  and  the 
isolation  of  diploid  (AA)  clone  from  Mauritius  (AAA)  further  suggests  the  significance  of 
exploring  intraclonal  variability. 


Conservation  and  evaluation  of 
Indian  genetic  resources 

Results  of  screening  studies  of  banana  cultivars/types  against  pests  including  nematodes, 
diseases  and  abiotic  stresses  had  been  reported  by  many  workers.  Field  tolerant- 
/toler ant-resistant  clones  for  one  or  the  other  pest/disease/abiotic  stress,  apart  from 
multiple  resistant/tolerant  ones  had  been  reported  by  some  of  these  workers.  It  is 
saddening  to  note  that  conventional  clones  like  Kannan,  Annan  and  Qiingan  and  some 
types  are  at  the  verge  of  extinction. 

Of  late,  genetic  resources  activities  have  received  greater  emphasis.  Till  1988,  the 
Banana  Research  Station,  Kannara,  I&rala  had  assembled  135  accessions  (Pushkaran  et 
al.  1989b)  in  the  field  genebank  and  were  found  to  be  in  six  genomic  groups.  It  was 
further  extended  to  212  accessions  (IVfenon  and  Premalatha  1996).  The  NBPGR  regional 
station  at  \611anikkara  in  I&rala  has  a  collection  of  396  accessions,  apart  from  13  wild 
types.  Out  of  these,  257  are  characterised  and  are  found  to  be  in  seven  genomic  groups: 
AA,  AB,  AAA  AAB,  ABB,  AAAAand  ABBB  (Amafraj  et  al.  1996).  The  Indian  Institute  of 
Horticultural  Research  (IIHR)  and  the  Agricultural  University  of  Tamil  Nadu  and 
Karnataka  have  their  own  banana  germplasm  collections.  National  Research  Center  on 
Banana  (NRCB),  Trichy,  Tamil  Nadu  under  Indian  Council  of  Agricultural  Research 
(ICAR)  has  a  field  genebank  collection  of  587  accessions  (Singh  et  al.  1996) . 
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In  fact,  the  present  regional  collection  covers  only  a  portion  of  the  total  genetic 
diversity  of  bananas.  Moreover,  the  interclonal  variety  available  in  a  number  of  clones  in 
economic  traits  remains  to  be  explored  and  exploited.  Wild  and  related  species/types 
present  in  the  region  at  diverse  situations  need  to  be  collected  and  investigated.  For 
efficient  evaluation  of  the  genetic  resources,  systematic  and  sincere  efforts  are  to  be 
made  so  that  the  accessions  are  assessed  critically  to  establish  their  reaction  to  stress 
and  quality  attributes,  besides  yield  and  agronomic  traits.  The  information  and  the 
materials  of  interest  should  be  made  available  at  the  global  level.  Biochemical  and 
molecular  methods  are  to  be  sought  at  a  wider  scale  for  the  accurate  identification  of 
types.  Storage  of  germplasm  as  in  vitro  cultures  and  cryopreservation  are  other 
desirable  options.  Earnest  and  urgent  attention  of  INIBAP  is  invited  to  this  region 
towards  banana  and  plantain  genetic  resources  exploration,  conservation  and  evaluation 
for  worldwide  utilisation. 
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Status  paper  on  banana  in  India 


p.  Sundararaju 


Resume  -  La  banane  en  Inde 

En  terme  de  production,  la  banane  (IVIusa  spp.)  vient  en  tete  des  fruits  cultives  en  Inde, 
et  elle  occupe  la  deuxieme  place  pour  la  superficie  cultivee,  correspondant  a  la  produc- 
tion de  13,3  millions  de  tonnes  par  an  sur  une  surface  de  presde  400000  ha.  Sa  part  dans 
la  production  fruitiere  totale  est  de  31,75  %  pour  12,36  %  de  superficie  sous  cultures 
fruitieres.  L'Inde  abrite  une  vaste  gamme  de  cultivars  de  Musa  appartenant  a  differents 
groupes  genomiques.  Son  utilisation  efficace  grace  a  I'amelioration  couplee  a  la  biotech- 
nologie  apportera  sansaucun  doute  les  resultats  attendus  dans  la  production  de  cultivars 
resistantsaux  stress  biotiqueset  abiotiques.  L'accent  a  ete  mis  sur  la  collect e,  la  conserva- 
tion et  revaluation  de  la  diversite  genetique  et  le  centre  a  reuni  la  plupart  de  la  diversite 
existant  dans  I'ensemble  du  pays,  soit  un  total  de  670  accessions  dont  32  d'origine  exo- 
tique.  Les  accessions  sont  maintenues  dans  une  collection  au  champ  et  des  efforts  sont 
actuellement  entrepris  pour  la  conservation  in  vitro.  Quatre  clones  prometteurs  a  haut 
rendement,  dont  deux  appartiennent  au  sous-groupe  Monthan,  et  les  deux  autres  res- 
pectivement  a  Pisang  Awak  et  31k  ont  ete  identifies,  et  sont  multiplies  pour  une  evalua- 
tion plus  approfondie.  Une  evaluation  systematique  a  ete  effectuee  pour  identifier  la 
source  de  resistance  aux  principales  maladies.  FHIA-01,  Goldfi nger,  un  hybride  de  Pome, 
et  I^IA-03  se  montrent  reastants  aux  principales  maladies,  ravageurs  et  nematodes  et 
sont  prometteurs  pour  la  culture  de  subsistance  en  Inde.  Le  perfectionnement  des  tech- 
nologies de  production  grace  a  la  gestion  integree  des  elements  nutritifs,  de  I'eau,  des 
ravageurs  et  des  maladies  est  vitale  pour  la  culture  durable  du  bananier.  Des  essais  ont 
ete  etablis  concernant  le  systeme  de  production,  la  gabion  de  la  canopee,  le  recyclage 
des  elements  nutritifs,  la  ge^ion  efficace  de  I'eau,  la  lutte  biologique  et  la  lutte  integree 
centre  les  ravageurs  et  les  maladies.  Une  enquete  a  revele  que  le  virus  de  la  mosai'que  en 
tirets(BS\/)  et  le  virus  de  la  mosai'que  desbractees  (BBMV),  qui  n'avaient  pas  ete  signales 
auparavant,  sont  presents  dans  le  pays  a  des  niveaux  inquietants.  Ces  maladies  virales 
peuvent  devenir  problematiques  si  I'extension  se  poursuit  par  I'intermediaire  de  plantes 
infectees.  L'utilisation  de  techniques  serologiques  a  permis  d'identifier  la  maladie  de 
Kokkan,  consideree  jusqu'ici  com  me  une  maladie  d'etiologie  inconnue  :  11  s'agit  en  fait 
du  BBMV.  Des  strategies  de  lutte  centre  ces  maladies  sont  en  cours  d'elaboration.  Des 
methodes pour  la  manutention,  le  dockage  et  le  transport  en  toute  securite  des  bananes 
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ont  ete  misesau  point.  Les  regimes  so nt  recoltesa  90  %  de  mat u rite  pour  le  marche  local 
et  a  75  %  pour  les  marches  eloignes.  L'hydro-cuisson,  I'utilisation  d'ethylene-absorbant 
at  I'emballage  sousfeuillesde  polyethylene  augmentent  la  duree  de  vie  verte.  Le  stocka- 
ge  et  le  transport  a  12-14°C  augmentent  la  duree  de  conservation.  Le  pre-traitement 
pour  les  maladies post-recolte  est  egalement  recommande.  La  maturation  lente  a  Methy- 
lene a  20°C  permet  le  developpement  d'une  couleur  excellente.  La  banane  peut  etre 
transformee  en  differents  produits.  II  existe  une  forte  demande  a  I'exportation  pour  la 
puipe  emballee  de  fagon  aseptique. 

Abstract 

Among  the  fruits  grown  in  India,  banana  fMusa  spp.)  ranks  first  in  production  and 
second  in  area  accounting  for  the  induction  of  13.3  million  tonnes  annually  from  an  area 
of  nearly  400.000  ha.  Its  share  in  total  fruit  production  is  31.75%  from  12.36%  area 
under  fruits.  India  harbours  a  wide  range  of  Musa  cultivars  with  varying  genomic  status. 
Its  effective  utilisation  through  breeding  coupled  with  biotechnology  will  definitely 
bring  about  the  expected  results  in  developing  cultivars  resistant  to  biotic  and  abiotic 
stresses.  Emphasis  has  been  paid  on  collection,  conservation  and  evaluation  of  genetic 
diversity  and  the  centre  has  assembled  the  major  diversity  from  all  parts  of  the  country 
totalling  670  accessions,  of  which  32  are  exotic  collections.  The  accesaons  are  planted  in 
the  field  genebank  and  efforts  are  underway  for  in  vitro  conservation.  Four  promising 
high  yielding  clones,  two  of  Monthan  and  one  each  in  Pisang  Awak  and  SIk  sub  groups 
were  identified,  and  are  being  multiplied  for  further  evaluation.  Systematic  evaluation 
has  been  done  to  identify  the  source  of  resistance  to  major  diseases.  FHIA-01,  or 
Goldfinger,  a  Pome  hybrid  and  FHIA-03  are  found  to  be  resistant  to  major  diseases, 
insect  pests  and  nematode  which  are  promising  for  subsistence  cultivation  in  India. 
Refinement  of  production  technology  through  integrated  management  of  nutrients, 
water,  pests  and  diseases  is  vital  for  sustainable  production  of  banana.  Trials  have  been 
laid  out  for  production  system,  canopy  management,  recycling  of  nutrients,  efficient 
water  management,  bio-control  and  integrated  management  of  pests  and  diseases. 
Survey  conducted  has  indicated  that  banana  streak  virus  (BSV)  and  banana  bract  mosaic 
virus  (BBMV),  which  were  not  reported  earlier,  are  present  in  the  country  at  alarming 
levels.  These  viral  diseases  may  become  serious,  if  the  spread  is  continued  through 
infested  plants.  Kokkan  disease,  hitherto  known  as  disease  of  unknown  etiology  was 
identified  to  be  BBMV,  using  serological  techniques.  Management  strategies  for  these 
diseases  are  being  developed.  Methods  of  safe  handling,  storage  and  transport  of 
banana  have  been  worked  out.  Bunches  are  harvested  at  90%  maturity  for  the  local 
market  and  75%  maturity  for  distant  markets.  Hydro-cooking,  use  of  ethylene  absorbent 
and  packing  with  polyethylene  wrapping  increased  green  shelf-life.  Borage  and 
transport  at  12-14^^  improved  shelf-life.  Pre-treatment  for  post  harvest  diseases  is  also 
recommended.  Slow  ripening  at  20  °C  through  the  use  of  ethylene  permits  the 
development  of  excellent  color.  Banana  can  be  processed  in  different  forms.  Aseptically 
packed  pulp  has  high  demand  for  export. 
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Introduction 

Banana  (Musa  spp.),  the  second  largest  fruit  crop  in  the  world,  produced  in  tropical  and 
sub-tropical  regions  of  developing  economics,  recognised  as  the  fourth  important  food 
crop  in  terms  of  gross  value  exceeded  by  paddy,  wheat  and  milk  products.  In  India, 
banana  is  a  premier  fruit  having  great  socio-economic  significance. 

It  is  believed  to  have  originated  in  India  or  in  South  East  Asia  and  crossed  to  Africa 
from  east  to  west  during  the  period  of  Islamic  Conquest.  Through  Canary  Islands,  it 
reached  Caribbean  and  then  Central  America.  It  is  one  of  the  Mother  Nature's  most 
wonderful  gift.  It  is  easy  to  digest,  nearly  fat-free,  rich  in  carbohydrates  and  low  in 
calories.  Banana  contains  more  proteins  than  any  other  fruit,  not  a  trace  of  cholesterol, 
and  rich  in  vitamins  as  well  as  minerals.  Being  the  source  of  starch,  vitamins  and 
minerals,  it  has  a  medicinal  value.  Owing  to  its  multi-facet  use  and  high  economic 
returns,  it  is  referred  as  "Kalpatharu"  (a  plant  of  Virtue).  Banana  is  grown  widely  under 
different  agro-climatic  conditions  having  different  production  system  and  cultivars. 

Area,  production  and  productivity  of 
banana  in  India 

Banana  ranks  first  in  production  and  second  in  area  among  the  fruits  grown  in  India 
(Table  1)  accounting  for  the  induction  of  13.2  million  tonnes  annually  from  an  area  of 
nearly  400,000  ha.  Its  share  in  total  fruit  production  is  31.75%  from  12.36%  area  under 
fruits. 


Table  1.  Area,  production  and  productivity  of  banana  in  India. 

State 

Area 

Production 

Productivity 

Percentage 

(1000  ha) 

(1000  tonnes) 

t/ha 

Area 

Production 

Andhra  Pradesh 

41,4 

1,035,0 

25,00 

9.6 

7.8 

Assam 

40,6 

569,3 

14,00 

9.4 

4.3 

Bihar 

26,1 

522,7 

20,00 

6.0 

3.9 

Gujarat 

27,5 

1,070,9 

38,80 

6.3 

8.0 

Karnataka 

50,6 

1,670,9 

33,00 

11.7 

12.6 

Kerala 

24,7 

351,5 

14,20 

5.7 

2.7 

Madhya  pradesh 

16,7 

586,0 

34,90 

3.9 

4.4 

Maharashtra 

60,7 

3,072,6 

48,00 

14.0 

23.3 

N.E.  aates 

18,2 

155,9 

8,50 

4.2 

1.2 

Orissa 

21,7 

253,0 

11,60 

5.0 

1.9 

Tamil  Nadu 

83,2 

3,692,3 

44,30 

19.2 

27.9 

West  Bengal 

15,8 

201,6 

12,70 

3.7 

1.5 

Others 

5,4 

66,7 

12,17 

1.3 

0.5 

Total 

432,6 

13,248,4 

317,17 

100.0 

100.0 
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Important  varieties 

India  harbours  a  wide  range  of  Musa  cultivars  with  varying  genomic  status.  Many 
cultivars  have  poor  yield  potential  but  are  grown  for  their  quality  and  farmers  are 
compensated  with  higher  price  of  the  product.  However,  Dwarf  Cavendish  and  Robusta 
known  by  different  names  are  basis  of  commercial  cultivation  owing  to  high  yield,  wide 
market  acceptability,  short  crop  duration  and  high  economic  returns.  Nevertheless, 
these  cultivars  are  not  common  in  coastal  region  due  to  their  high  susceptibility  to 
Sigatoka  leaf  spot  diseases.  Poovan  is  another  important  cultivar  grown  commercially  in 
different  regions  for  its  wider  adaptability,  tolerance  to  drought,  and  disease.  Nyali 
Poovan,  known  as  Elakkibale  or  Ney  Poovan  or  Safed  velchi  is  also  grown  commercially 
in  many  parts  of  the  country.  Rasthali  (Silk  banana)  commonly  known  as  Malbhog, 
Amritapani,  Rasbale,  Mortman  in  different  regions,  is  significant  in  commercial 
production  and  its  success  largely  depends  on  higher  price  it  fetches.  "Virupakshi  (Hill 
banana),  Monthan,  Karpuravalli,  Qiakia  are  also  important  in  some  regions.  Nendran  or 
Rajeli  is  grown  in  ferala  and  also  in  Tamil  Nadu.  All  these  varieties  have  given  rise  to 
many  mutants  but  only  few  mutants  have  found  commercial  significance.  The  important 
varieties  grown  in  different  regions  in  different  names  are  discussed  regarding  the  yield 
potential  and  quality  of  fruits. 

Dwarf  Cavendish  (AAA) 

It  is  a  commercial  cultivar  of  Gujarat,  IVfeharashtra,  Madhya  Pradesh,  Bihar,  Tamil  Nadu, 
Andhra  Pradesh  and  Karnataka  and  called  in  different  names  such  as  Basrai,  Bhusawal, 
Jahaji,  Kabuli,  Pacha  vazhai,  Mauritius,  Morris,  Kuzhi  vazhai,  Sindhurni,  Singapuri. 
Increased  productivity  of  these  states  is  attributed  to  high  yielding  Dwarf  Cavendish. 

Several  superior  clones  under  this  group  have  been  identified  and  are  under 
advanced  stage  of  evaluation.  Gandevi  selection  known  as  "Hanuman"  or  'Padarse"  is 
gaining  popularity  despite  its  longer  crop  duration.  The  selection  produces  bunch 
weighing  55-60  kg  and  performs  better  under  light  soil  condition  with  higher  inputs. 

Though  Dwarf  Cavendish  is  a  high  yield  variety,  it  is  highly  susceptible  to  leaf  spot 
diseases  in  humid  tropics  restricting  its  commercial  cultivation. 

Robusta  (AAA) 

This  semi-tall  variety  is  a  commercial  cultivar  of  Karnataka,  Tamil  Nadu,  Andhra  Pradesh 
and  parts  of  Maharashtra  and  called  in  different  names  such  as  Bombay  Green,  Pedda 
Pacha  Arati,  Harichal,  Borjahaji,  Pacha  \&zhai.  Female  phase  puts  forth  of  10-12  hands 
of  fertile  flowers  developing  into  dark  green,  upcurved  fruits.  Each  hand  has  about  16-24 
fruits  arranged  in  two  rows.  Bunch  weighs  about  25-30  kg.  Dark  green  fruits  turn  bright 
yellow  upon  ripening  depending  on  ripening  conditions.  Fruit  is  very  sweet  with  a  good 
aroma. 

Propping  requirement  makes  the  crop  investment  intensive  added  with  high 
susceptibility  to  Sigatoka  leaf  spot  in  humid  tropics.  Fruit  has  a  poor  keeping  quality 
leading  to  breakdown  of  pulp  after  ripening,  not  suited  for  long  distance  transportation. 
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Rasthali  (SIk  AAB) 

Rasthali  is  a  medium  tall  variety  commercially  grown  in  Tamil  Nadu,  Andhra  Pradesh, 
I&rala,  Karnataka  and  Bihar  and  called  in  different  names  such  as  Rasabale,  IVfelbhog, 
Amrithpani,  Saapkal,  Rasakeli,  IVbrtman  and  Poovan  in  different  states.  Inflorescence 
emerges  after  12-14  months  of  planting  bearing  a  bunch  of  15-20  kg.  Female  phase  has 
67-80  hands  with  12-16  fruits.  Fruits  are  yellowish  green  throughout  their  development, 
but  turn  pale  yellow  and  golden  yellow  while  ripening.  Fruit  is  very  tasty  crisp,  good  sour- 
sweet  blended,  pleasant  flavoured,  firm  in  texture  and  wrapped  in  a  paper  thin  peel. 

Rasthali,  the  choicest  table  variety  is  threatened  by  the  dreaded  disease  Fusarium 
wilt  which  has  limited  its  cultivation. 

Poovan  (Mysore  AAB) 

Poovan  is  the  leading  commercial  cultivar  grown  all  over  the  country  in  perennial 
cropping  system  and  called  in  different  names  viz.  Alpon,  Champa,  Qieni  champa,  Dora 
vazhai.  Manga  Pazham,  Karpura  chakkarakeli,  IV^sore,  Palayankodan  in  different  states. 

It  is  a  medium  tall  plant  reaching  a  height  of  2.5-3.0  m  and  a  stout  pseudostem. 
Bunch  is  cylindrical  with  closely  packed,  short  stout  and  conspicuously  beaked  fruits. 
Female  phase  has  12-15  hands  each  with  12-16  fruits.  Fruits  is  slightly  acidic,  ffrm  and 
has  typical  sour-sweet  aroma.  At  maturity,  fruits  are  dark  green  turning  to  attractive 
golden  yellow  on  ripening.  The  ease  of  cultivation,  hardiness  to  abiotic  factors  makes 
Poovan  a  popular  cultivar.  But  it  is  predominantly  infected  by  banana  streak  virus  (BS\) 
causing  reduction  in  yield  over  generations. 

Nendran  (Hantain  AAB) 

It  is  believed  to  have  originated  in  Southern  India  from  where  it  had  spread  to  Africa  and 
diversified  are  called  in  different  names  such  as  French  plantain,  Rajeli  and  Bhorot.  It  is 
a  popular  variety  of  Kerala  where  it  is  relished  as  a  fruit  and  as  fried  chips.  Commercial 
cultivation  of  Nendran  has  picked  up  in  Tamil  Nadu  in  the  recent  past. 

Nendran  is  a  slender,  medium  stature  plant.  Bunch  has  4-6  hands  each  with  8-10 
fruits  weighing  about  8-14  kg.  Fruits  remain  starchy  even  on  ripening.  Skin  turns  black 
upon  full  ripening  but  do  not  drop  off. 

Nendran  is  highly  susceptible  to  banana  bract  mosaic  virus  (BBMV),  nematodes  and 
pseudostem  borers. 

Hill  Banana  (Pome  AAB) 

It  is  an  elite  variety  of  South  India  especially  grown  on  Palani  and  Shevroy  hills  of  Tamil 
Nadu  under  perennial  cultivation.  It  is  also  relished  in  Karnataka,  I&rala  and  Andhra 
Pradesh  and  is  grown  only  in  patches.  It  is  called  in  dilferent  names  such  as  Wupakshi, 
Sirumalai,  Malavazhai,  \&nnan,  Marabale  and  Ladan  in  different  states. 

It  is  a  tall,  strong  and  sturdy  plant  reaching  a  height  of  3.0-3.50  m.  Fruits  are  angular 
(4-5),  somewhat  flattened,  thick  skinned  and  are  loosely  arranged  on  the  female  axis. 
Fruit  turns  yellowish  green  upon  ripening  with  cream  coloured  pulp  having  distinctive 
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flavour.  It  is  well  suited  as  a  shade  plant  for  young  coffee  plantation.  However,  this 
variety  is  threatened  by  banana  bunchy  top  virus  (BBTV)  aggravated  by  perennial  system 
of  cultivation  of  hill  banana. 

Red  Banana  (AAA) 

Red  banana  is  the  most  relished  and  highly  prized  variety  of  I&rala  and  Tamil  Nadu.  Its 
commercial  cultivation  is  prominent  in  Kanyakumari  and  Tirunelveli  districts  of  Tamil 
Nadu.  It  is  also  popular  in  Karnataka,  Andhra  Pradesh  and  to  some  extent  in  \\6stern 
and  Central  India  and  called  in  different  names  such  as  Lai  kela,  Chenkadali, 
Chewazhai,  "Vferra  arati,  Chandra  bale,  Kembale. 

As  the  name  indicates,  it  is  characterised  by  uniformly  purple  red  pigmented 
pseudostem,  leaf  pedicel  and  bunch  peduncle.  Plant  is  a  robust,  tall  variety  growing  to  a 
height  of  2.75-3.00  m.  Basically  a  shy  yielder  but  has  the  potential  to  yield  30^0  kg 
bunches  under  favourable  conditions.  It  is  highly  susceptible  to  banana  bunchytop  virus 
(BBT\),  nematodes  and  Fusarium  wilt. 

Monthan  (ABB) 

It  is  a  widely  distributed  variety  in  all  the  banana  growing  states  are  commonly  known  as 
Bontha,  Karibale,  Bainsa,  Kashkal  etc.  Backyard  cultivar  of  earlier  days  has  become 
popular  commercial  cultivation  owing  to  its  acceptability  among  users. 

Monthan  is  a  fairly  tall  and  robust  plant  weighing  a  bunch  of  18-20  kg.  Fruits  are 
bold,  stocky,  knobbed  and  pale  green  in  colour. 

i^art  from  its  culinary  use  of  fruits,  pith  is  a  highly  relished  vegetable  with  lot  of 
medicinal  properties.  Male  flowers  without  stamens  are  also  used  as  a  popular  side  dish. 
Few  allied  members  of  Monthan  are  suited  for  making  chips.  It  is  highly  susceptible  to 
Fusarium  wilt  and  banana  bract  mosaic  virus  (BBMV). 

Ney  Poovan  (AB) 

Ney  Poovan  is  the  unique  diploid  assuming  commercial  monoclonal  cultivation  on  a  large 
scale  especially  in  Karnataka.  It  is  also  popular  in  Tamil  Nadu,  Bihar  and  Maharashtra. 
In  Iferala,  it  was  backyard  cultivar  now  shifting  to  large  scale  cultivation. 

It  is  a  slender  medium  tall  plant  which  is  called  in  different  names  such  as  Elakki 
bale,  Njali  Poovan,  Safed  \felchi,  Cheeni  Champa,  Hoobale,  Ney  Kadali,  \&dakkan  Kadali, 
Elarasi,  Deva  bale  etc.  and  bears  a  bunch  weighing  of  10-15  kg.  Fruits  are  small,  slender 
with  a  prominent  beak,  are  packed  closely  round  the  axis  having  a  wind  blown 
appearance.  Unripe  green  fruits  turn  bright  yellow  upon  ripening,  pulp  is  ivory  white  in 
colour  being  firm  in  nature.  It  is  known  for  its  good  keeping  quality  and  non-detaching 
nature  of  fruit  from  the  bunch  making  it  suitable  for  long  distant  transportation.  Ney 
Poovan  is  tolerant  to  leaf  spot  disease  but  susceptible  to  Fusarium  wilt,  nematodes  and 
banana  bract  mosaic  virus  (BBM\). 

Karpuravalli  (ABB):  Popular  variety  grown  in  medium  rich  soils.  Its  commercial 
cultivation  is  spread  in  Central  and  Southern  districts  of  Tamil  Nadu  and  Kerala.  In 
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Bihar,  cultivation  is  in  patches  under  the  name  Kanthah  and  in  other  states  called  Pey 
kunnan,  Bhat  IVbnohar,  Pisang  Awak,  Boodida  Bokkisa,  Jhurmani  or  Kostha  Bontha 

Inflorescence  emerges  in  12-13  months  after  planting  and  bunch  is  harvested  after 
15-16  months.  Bunch  weigh  about  25-30  kg  with  neat  geometrically  oriented  12-15  hands, 
each  with  12-16  fruits.  Fruits  are  ash  coated  medium  sized  and  have  a  conspicuous  beak. 
Pulp  is  white,  firm  and  very  sweet.  Fruits  have  a  long  keeping  quality  and  they  do  not 
drop  o&  upon  ripening  rendering  it  to  suit  long  distance  transportations. 

This  dual  purpose  hardy  crop  is  well  suited  for  drought,  salt  alTected  areas,  for  low 
input  conditions. 

ThellaChakkarakeli  (AAA) 

It  is  a  choicest  backyard  cultivar  of  Tamil  Nadu,  Kerala,  Karnataka  and  North  Eastern 
region  and  occupies  commercial  significance  in  Andhra  Pradesh  especially  in  Godavari 
delta.  It  has  different  names  such  as  Qiakkarakeli,  Honda,  Rajabale,  Raja  \&zhai,  Leyon, 
Kere  in  different  states. 

Plant  is  medium  stature  and  a  delicate  plant.  Inflorescence  appears  10-12  months 
after  planting.  Female  phase  has  4-6  hands  each  with  12-14  short,  stout  and  stocky  fruits. 
Fruits  are  characteristic  greenish  yellow  in  colour  when  ripe  turn  golden  yellow.  Pulp 
enclosed  in  a  thick  skin  is  firm,  very  sweet,  juicy  with  characteristic  aroma. 

Sakkai  (ABB) 

Sakkai  is  otherwise  known  as  Chakia,  Gauria,  Muthia  and  is  commercially  cultivated 
under  low  input  conditions  owing  to  its  tolerance  to  drought,  salt  and  nematodes.  It  is  a 
dual  purpose  fruits  in  Bihar  and  Southern  states  of  Tamil  Nadu  and  Kerala.  Commercial 
plantations  of  Sakkai  is  seen  in  Madurai,  Tirunelveli  and  Kanyakumari  districts  of  Tamil 
Nadu. 

Qiakia  is  medium-tall  plant  which  takes  12-14  months  to  come  to  harvest.  Bunch 
weights  about  15-18  kg.  Fruits  are  short,  stout  and  have  no  knob.  Fruits  are  of  dual 
purpose,  both  culinary  and  dessert. 

Bhimkol  (M.  balbisiana  BBB) 

Restricted  to  the  hilly  tract  of  north-eastern  region.  It  is  the  tallest  and  most  robust  plant 
recorded  among  Indian  cultivars  named  after  Bhima.  It  grows  as  tall  as  a  coconut  tree 
reaching  to  a  height  of  4.004.55  m.  Pseudostem  is  uniformly  pure  green  in  colour  without 
any  blotches  or  pigmentation.  Leaves  are  dark  green  and  shiny.  Inflorescence  emerges 
only  after  16-17  months  of  planting.  Bunch  weighs  about  20-25  kg.  Male  phase  has  bare 
rachis  without  any  persistant  bracts  of  flowers.  Fruit  short,  stout,  stocky  and  has  a 
conspicuous  bottled  neck.  Ridges  are  prominent,  green  colour  of  raw  fruit  turns  golden 
yellow  upon  ripening.  Fruit  is  full  of  seeds  with  a  layer  of  pulp  around  it  and  each  fruit  has 
50-200  seeds  capable  of  germination.  Both  time  for  maturity  and  ripening  are  longer. 

Bhimkol  is  the  most  useful  variety  grown  in  north-eastern  region  for  its  medicinal 
values.  Pith  dried,  made  into  ash  is  given  to  patients  with  ulcers.  Dried  and  powdered 
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fruit  pulp  is  the  popular  nourished  baby  food.  Rhizomes  and  pseudostem  are  also  used  to 
cure  many  ailments  by  the  north-eastern  tribes. 

Commercial  cultivars  growing  in  different  regions  are  presented  in  Table  2. 


Table  2.  Varietal  distribution  of  banana  In  India. 


States 


Cultivars 


1 .  Andhra  Pradesh 

2.  Assam 

3.  Bihar 

4.  Gujarat 

5.  Karnataka 

6.  Kerala 

7.  iVIaharashtra 

8.  Tamil  Nadu 


9.  West  Bengal  & 
Orissa 


Dwarf  Cavendish  (AAA),  Robusta  (AAA),  Amritpani  (Rasthali,  AAB), 
Thella  Chakrakeli  (AAA),  Karpura  Chakrakeli  (Poovan,  AAB), 
Monthan,  Yenagu  Bontha  (ABB) 

Jahaji  (AAA,  Dwarf  Cavendish),  Borjahaji  (AAA,  Robusta),  Honda  (AAA), 
Manjahaji  (AAA),  Chinia  (AAB),  Manohar  (ABB),  Kanchkol  (ABB), 
Chini  Champa  (AB),  Bhimkol  (BBB),  Attikol  (BBB),  Jatikol,  Digjowa, 
Kulpait,  Bhart  Moni 

Dwarf  Cavendish  (AAA),  Alpan  (AAB),  Chinia,  Chini  Champa  (AB), 
Malbhog  (AAB),  Muthia  (ABB),  Kothia  (ABB),  Gauria  (ABB) 

Dwarf  Cavendish  (AAA),  Lacatan  (AAA),  Harichal  (Lokhandi,  AAA), 
Gandevi  Selection  (AAA) 

Dwarf  Cavendish  (AAA),  Robusta  (AAA),  Poovan  (AAB),  Rasabale  (AAB, 
Rasthali),  Hill  Banana  (AAB),  Monthan  (ABB),  Bakkibale  (AB) 

Nendran  (AAB  Rantain),  Palayankodan  (Poovan,  AAB)  Poovan 
(Rasthali,  AAB),  Monthan  (ABB),  Red  Banana  (AAA) 

Basrai  (Dwarf  Cavendish-AAA),  Robusta  (AAA),  Lai  Velchi  (AAB), 
Safed  Velchi  (AB),  Rajeli  (AAB,  Nendran),  Grand  Naine  (AAA), 
Sndurni  (AAA),  Hanuman  (AAA),  Ardhapuri  (AAA) 

Virupakshi  (AAB),  Robusta  (AAA),  Red  Banana  (AAA),  Poovan  (AAB), 
Rasthali  (AAB),  Nendran  (AAB),  Monthan  (ABB),  Karpuravalli  (ABB), 
Sakkai  (ABB),  Peyan,  Matti  (AA) 

Champa  (AAB),  Mortman  (AAB,  Rasthali),  Amrit  Sagar  (AAB), 
Giant  Governor  (AAA)  , Lacatan  (AAA),  Monthan  (ABB) 


Promising  hybrids 

H-l  (Agniswar  x  Pisang  Lilin).  It  is  a  promising  hybrid  owing  to  short  cropping  cycle 
resistance  to  leaf  spot,  Fusarium  wilt  and  burrowing  nematode  {Radopholus  similis). 
Medium  tall  plant,  supporting  14-16  kg  bunch  without  propping.  Elongated  fruits  turn 
attractive  golden  yellow  on  ripening.  Slightly  acid  fruits  vanish  upon  full  ripening  with 
high  sugar  content.  H-l  has  a  remarkable  early  ratooning  ability  completing  four  crop 
cycles  in  three  years.  Multilocational  trials  have  shown  its  acceptability  among  growers 
and  consumers  especially  in  Andhra  Pradesh. 

H-2  (\^nnan  x  Pisang  lilin) .  This  hybrid  developed  at  Kannara  is  a  medium  stature 
plant  growing  upto  7-8  ft.  Crop  cycle  is  short  with  bunch  coming  to  harvest  in  11-12 
months.  Average  weight  of  the  bunch  ranges  from  15-20  kg  with  short,  stout,  dark  green 
Poovan  like  fruits  which  are  arranged  very  compactly.  Fruits  are  slightly  acid  with 
pleasant  sweet-sour  aroma.  Tolerance  to  leaf  spot  diseases  and  nematodes  make  it  a 
suitable  for  subsistence  cultivation. 


Copytighled  material 


Asie  -  Pacifique  /  Asia  -  Pacific  :  P.  Sundararaju 


217 


Co-1.  It  is  a  promising  Pome  hybrid  resultant  of  three  way  sequential  crosses.  It 
retains  the  typical  acid/apple  flavour  of  Mrupakshi  even  when  grown  on  plains  contrary 
to  Virupakshi  which  develops  aroma  only  when  grown  at  higher  altitudes.  However,  its 
commercial  adoption  has  remained  restricted  due  to  small  size  bunch  and  low  fruit  yield. 

Global  hybrids/cultivars 

FHIA-Ol  ( Goldfinger  AAAB) .  It  is  a  Pome  hybrid  developed  from  the  cross  combination 
of  SH-3142  X  Dwarf  Prata  in  Honduras  with  a  genomic  group  of  AAAB.  Plant  acquires  a 
height  of  2.5  to  3.0  m  and  bears  heavy  bunches  (20-25  kg)  without  propping  in  14-15 
months.  Fruits  have  sub  acidic  or  apple  flavour.  It  is  highly  resistant  to  black  Sigatoka, 
Fusarium  wilt  (race  1  and  4)  and  apparently  resistant  to  burrowing  nematode.  Fruits 
have  a  good  shelf  life  without  premature  detaching.  Fruits  are  dual  purpose.  FHIA-01  is 
overall  suited  for  subsistence  cultivation  in  developing  countries.  It  has  proved  its 
superiority  in  Australia,  Brazil,  Cuba  and  has  promise  in  many  other  countries.  FHIA-01 
evaluated  under  our  condition  has  proved  its  superiority  over  Pachanadan  with  respect 
to  growth,  yield  and  quality  parameters.  Its  tolerance  to  sodicity  has  been  a  boon  to 
saline  sodic  soils  of  India. 

Saba.  Saba  is  an  introduction  from  Philippines  and  has  been  evaluated  for  growing  in 
saline  sodic  soils.  It  could  perform  well  without  any  yield  reduction  in  sodic  soils  with  pH 
8.5-8.75.  Quality  and  jdeld  were  found  comparable  to  local  Bluggoe  group  of  varieties  like 
Sakkia,  Kothia  etc. 


New  technologies  and  innovations 

Unprecedented  increase  in  production  and  productivity  has  been  observed  in  the  past  50 
years  owing  to  the  adoption  of  improved  production  technologies  which  include  season 
for  planting,  selection  of  planting  material,  method  of  planting,  high  density  planting, 
adoption  of  drip  irrigation,  nutrition  and  integrated  management  of  pests,  diseases  and 
nematodes.  Improved  production  techniques  have  increased  production  from  1.5  in  1950 
to  10.4  million  tonnes.  Productivity  has  also  increased  by  three  folds. 

Age  of  seedlingsfor  planting 

Ihree-month-old  suckers  for  Dwarf  Cavendish  and  four-month  suckers  for  other  cultivars 
are  best  in  short  and  long  duration  crop  respectively. 

Ranting  material 

Suckers  should  be  collected  from  the  disease  free  banana  plantations.  Selected  suckers 
should  be  trimmed  and  pared  off  all  roots  and  superficial  tissues  to  free  the  sucker  from 
nematodes  and  rhizome  weevils.  The  pared  corm  should  be  dipped  in  clay  slurry  and 
lates  sprinkled  Furadon  granules  www  40  g  per  corm.  Otherwise  the  pared  corm  should 
be  dipped  in  solution  containing  0.5%Monocrotophas  and  0.2%Bavistin  for  30  minutes. 
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Ranting  season 

Planting  can  be  done  depending  on  the  weather  parameters  hke  temperature,  humidity, 
rainfall,  wind  speed  etc.  Avoid  planting  in  winter,  as  low  temperature  arrest  growth  and 
yield  potential  of  the  crop. 

Rant  population 

It  depends  on  a  number  of  factors  such  as  cultivar,  topography,  soil  fertility,  running  or 
desuckering  practice  economics  and  various  aspects  of  management.  High  density 
planting  in  banana  with  4444  plants  per  ha  is  gaining  popularity  in  commercial 
plantation  in  Maharastra. 

In  vitro  propagation 

Success  in  in  vitro  propagation  of  banana  has  been  achieved  and  this  method  is 
becoming  a  commercial  reality.  Adoption  of  drip  irrigation  and  better  management 
system  has  resulted  in  enhanced  return  from  in  vitro  plants.  Uniformity  in  flowering  and 
uniformity  at  harvest  of  in  vitro  plants  have  been  demonstrated  at  different  locations. 

Higln  density  planting 

One  of  the  factors  associated  with  increased  production  and  productivity  is  the  adoption 
of  high-density  planting.  A  density  of  3000^500  plants/ha  is  practised,  depending  on  soil 
type  and  cultivars.  Double-row  system  of  planting  has  been  found  economical  and  is 
adopted  in  Maharashtra  and  Gujarat.  In  this  system  cost  on  laterals  is  considerably 
reduced.  However,  high  density  is  detrimental  to  fruit  quality.  For  high-grade  fruits 
integration  of  density  and  other  management  system  is  needed. 

Land  preparation 

Prior  to  planting  banana,  grow  the  green  manure  with  a  leguminous  crop  for  improving 
the  soil  fertility.  Take  the  pits  prior  to  planting  and  allow  the  soil  to  dry  in  the  hot  sun. 
Suckers  are  planted  in  the  pit  in  such  a  way  rhizome  is  placed  at  25  to  30  cm  below  the 
ground  level.  Manuring  in  the  pits  at  the  time  of  planting  is  recommended  to  give  a  good 
start  to  the  newly  planted  suckers.  W611  decomposed  Farm  Yard  Manure  (FYM)  www  20 
kg  per  pit  must  be  applied  before  planting  suckers  and  immediately  after  planting 
irrigation  should  be  given. 

Cultural  practices 

Fertiliser  application 

By  nature  banana  is  a  heavy  consumer  of  nutrients  for  its  optimal  growth  and 
production,  consuming  20-30%  of  the  cost  involved  in  production.  The  application  of 
adequate  fertilisers  increases  production  and  improves  grade  of  fruits.  Response  to 
nitrogen  appUcation  in  increasing  yield  of  banana  is  universal.  Choice  and  quantity  of 
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fertilisers,  time  of  application,  etc.  vary  significantly  with  different  zones  and  agro- 
climatic  conditions.  Pronounced  symptoms  of  nutrient  deficiency  are  exhibited  in 
absence  of  optimum  level. 

In  field  experiments,  application  of  25%  N  through  1  kg  neem  cake  and  50%  N  as 
inorganic  source  recorded  sustainable  production.  Nematode  population  was 
significantly  reduced  in  plots  receiving  neem-cake.  Response  to  7n,  Bo  and  Mn  sprays 
has  been  observed.  To  integrate  the  nutrient  needs  based  on  plant  analysis  has  been 
attempted.  Leaf  nutrients  ranges  are  worked  out.  In  sodic  soils,  Monthan  (ABB)  and 
Karpuravalli  (ABB)  have  proved  to  be  better  substitutes.  Azospirillum  and  \AM 
association  has  increased  yield  in  Poovan  and  NeyPoovan  cultivars. 

Irrigation 

Banana  requires  large  quantity  of  water  for  maximum  productivity.  \\&ter  requirement 
ranges  between  1500  and  2000  mm  per  year.  The  consumptive  use  of  water  is  3-6  mm  per 
day,  depending  on  cultivar  and  weather  conditions.  Nendran  gave  highest  yield  when 
irrigation  was  given  at  30  mm  cumulative  pan  evaporation  (CPE).  Cavendish  showed  best 
performance  at  40  mm  cumulative  pan  evaporation  (CPE),  whereas  Karpuravalli  gave 
optimum  yield  at  80  mm  CPE.  In  humid  tropics  with  well-distributed  rainfall  of  25  mm 
per  week  no  supplementary  irrigation  is  needed.  Growth  and  initial  reproductive  phases 
are  most  critical  to  soil  moisture.  Among  the  methods  of  irrigation,  drip  irrigation 
induced  earliness  and  improved  yield  as  well  as  saved  40^5%  water.  Drip  irrigation  is 
widely  adopted  especially  in  low-rainfall  area.  Mulching  using  sugarcane  trash  5-6 
tonnes/ha  has  been  recommended  for  better  production.  Polythene  mulch  was  also 
found  beneficial  for  conserving  moisture. 

Weed  management 

Losses  caused  by  weeds  in  banana  plantations  are  more  than  that  caused  by  pests  and 
diseases.  Experiments  conducted  in  different  regions  suggest  that  weeds  depending 
upon  cultivars  and  weed  intensity  cause  40-70%  losses.  The  initial  six  months  period  is 
critical,  keeping  the  plots  weed  free  as  weeds  compete  for  water,  nutrients  and  solar 
energy,  \\6eds  also  act  as  alternate  hosts  to  leaf  spot  diseases.  Survey  of  weeds  in  banana 
plantations  of  India  has  revealed  the  occurrence  of  more  than  30  weed  species  of  which 
Cyanodon  dactylon  (L)  and  Cyprus  rotundus  are  predominant. 

Integrated  method  of  weed  management,  ^^hich  include  growing  of  cowpea,  spraying 
of  Qyphosate/Grammaxone  and  hand  weeding  is  cost  effective.  Regular  hand  weeding, 
pre-  and  post -emergent  sprays  of  herbicides  and  growing  of  cowpea  in  interspace  is  the 
effective  method  to  control  weeds.  Efficacy  of  weedicide  is  enhanced  by  addition  of  0.5% 
urea.  Growing  double  row  cowpea  twice  is  found  effective  in  controlling  the  weeds. 

Bunch  management 

Among  the  several  bio-regulators  tried  at  different  locations,  application  of  2,  4-D  ( 10-20 
ppm)  improved  the  bunch  weight  especially  with  Kottavazhai  in  Poovan  variety.  Bunch 
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covering  with  polythene  in  November  increased  yield  by  25-30%  Two  sprays  of  KH^PO^  at 
fruit  development  stage  also  increased  the  bunch  weight  in  Basrai  banana. 

Pests,  nematodes,  diseases  and  their  control 

Pests 

Among  the  insect  pests,  banana  weevil  (Cosmopolites  sordidus)  is  of  major  concern  in 
I&rala,  Andhra  Pradesh,  Tamil  Nadu  and  Assam.  Qiemical  control  for  this  pest  has  been 
worked  out.  Pseudostem-borer  {Odoiporus  longicollis)  affects  the  tall  cultivars  which 
can  be  controlled  by  application  of  systemic  insecticides  and  sanitation  of  orchard. 
Although  mites  (Tetranychus  sp.)  and  thrips  also  cause  considerable  damage  to  flowers 
and  fruits,  the  situation  is  not  alarming.  Banana  aphid  (Pentalonia  nigronervosa)  is 
wide  spread  and  causes  the  damage  through  transmission  of  banana  bunchy  top  virus 
(BBTV).  In  north-eastern  regions,  Bihar  and  Bengal  problem  of  scarring  beetle  is 
alarming  which  causes  scarring  on  the  fruit  peel  by  feeding  on  young  flowers  and  fruits. 
The  fruits  affected  by  this  pest  have  poor  market  acceptability.  Severe  incidence  in 
growth  phase  reduces  yield.  Pouring  of  30  ml  of  0.05%monocrotophos  in  whorl  has  been 
found  effective. 

Nematodes 

Numerous  nematode  species  attack  banana  roots  and  their  importance  as  a  problem  in 
banana  production  largely  depends  on  production  system,  region  and  cultivars.  Although 
the  presence  of  burrowing  nematode  (Radopholus  similis),  root -lesion  (Pratylenchus 
coffeae),  root -knot  nematode  {Meloidogyne  incognita) ,  spiral  nematode 
(Helicotylenchus  multicinctus,  H.  dihystera),  cyst  nematode  {Heterodera  oryziocold) 
are  reported  from  different  parts  of  the  country,  burrowing  nematode  appears  to  be  of 
wide  spread.  Helicotylenchus  is  more  serious  in  north-eastern  region,  whereas  cyst 
nematode  is  a  problem  in  Kerala  only.  In  Maharashtra,  where  banana  is  grown  in 
rotation  with  sorghum  problem  of  nematode  is  less  significant.  Similarly,  in  wet  land 
system  of  production,  nematode  is  not  serious  compared  with  garden  land  banana. 
Double  paring  and  treating  the  sucker  with  0.5%  monocrotophos,  growing  of  sunnhemp 
as  an  intercrop  and  application  of  neem-cake  invariably  reduces  the  population  of 
nematodes. 

Fungal  diseases 

Among  fungal  diseases,  Sigatoka  leaf  spot  {Mycosphaerella  musicola)  in  humid  tropics 
or  coastal  regions  causes  considerable  loss  in  production.  Tolerance  to  the  disease 
depends  on  cultivar  and  growing  conditions.  Changing  the  planting  season  is  found  to  be 
advantageous  to  reduce  disease  effects.  Fusarium  wilt  (Fusarium  oxyporum  f.  sp. 
cubense)  race  2  is  serious  on  Rasthali  group  of  banana.  Fortunately,  Cavendish  is  not 
susceptible  to  this  disease  although  sporadic  incidences  have  been  recorded.  Hooding 
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the  soil,  paddy-based  cropping  system,  selecting  the  suckers  and  injecting  Carbendazim 
are  effective  measures  in  reducing  the  incidence. 

Viral  diseases 

Banana  bunchy  top  virus  (BBTV)  is  one  of  the  serious  problems  and  has  devastated  large 
plantations.  Collection  of  plants  from  disease -free  area,  timely  rouging  and  sanitation 
are  effective  in  checking  the  incidence,  i^hid  vector  viz.  Pentalonia  nigronervosa  is 
present  in  all  the  regions  and  even  the  virus-free  material  does  not  remain  free  for  long 
time  due  to  secondary  infection.  Tetrazolium  test  has  been  found  effective  in  detecting 
the  vfrus. 

Banana  streak  virus  (BSV)  is  present  in  all  the  banana-growing  regions  on  Poovan 
cultivar.  The  symptom  expression  is  highly  influenced  by  weather  conditions  and 
becomes  severe  in  ratoon  crops.  The  mealy  bug  (Planococcus  citri)  transmits  the 
pathogen  in  a  semi-persistant  manner.  The  disease  is  a  cause  of  concern,  as  it  is 
spreading  to  other  cultivars.  In  vitro  plants  have  more  incidence  of  this  disease. 

I&kkan  disease  of  Nendran  banana  reported  from  Kerala  in  1966  continued  to  be  a 
riddle,  a  disease  of  unknown  etiology,  which  was  identified  as  banana  bract  mosaic  virus 
(BBTV).  The  characteristic  symptoms  of  the  disease  are  spindle-shaped  pattern  in 
unusually  red  coloured  pseudostem,  dark  streak  on  petiole  base,  reddish  streaks  on 
bracts  and  undersized  unfilled  fruits  with  an  ultimate  loss  of  yield.  This  disease  is  widely 
prevalent  on  IVbnthan  group  of  banana  in  all  the  southern  states.  Use  of  disease  free 
planting  material,  rouging  of  infested  plants  and  sanitation  are  recommended  for  the 
management  of  this  disease. 


Postharvest  technology  and  value 
added  products 

Methods  of  safe  handling,  storage  and  transport  of  banana  have  been  worked  out. 
Bunches  are  harvested  at  90%  maturity  for  the  local  markets  and  75%  maturity  for 
distant  markets.  Hydro-cooling,  use  of  ethylene  absorbent  and  packing  with  polythene 
wrapping  increased  green  shelf-life.  Storage  and  transport  at  12-14°C  improved  the  shelf- 
life.  Pre -treatment  for  postharvest  diseases  is  also  recommended.  Slow  ripening  at  20°C 
through  the  use  of  ethylene  helped  in  development  of  excellent  colour.  Banana  can  be 
processed  in  different  forms.  Aseptically  packed  pulp  has  high  demand  for  export. 
Plantain  is  processed  as  chips.  Banana  puree  is  used  in  dairy  products,  bakery,  beverage 
and  baby  food.  Banana  flour  is  also  becoming  popular.  More  than  30  value  added 
products  of  banana  are  awaiting  commercialisation. 

Fruit  maturity,  grading  packing  and  transport 

Maturity,  grading,  packing  and  transport  of  banana  in  India  are  well  reviewed.  Banana 
fruit  bunch  matures  over  a  period  of  90  to  150  days  after  shooting  depending  upon 
cultivars  and  growing  condition.  Harvesting  time  is  normally  judged  by  changing  shape  of 
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finger.  For  long  distance  transport  bunches  are  harvested  prior  to  full  maturity.  After 
harvest,  ripening  depicts  a  well-defined  climacteric  phase.  Ripening  is  enhanced  by 
exogenous  application  of  ethylene  and  delayed  by  treatment  with  waxed  ( 12^,  GA(  150 
ppm),  Kinetin  (lOppm)  or  an  ethylene  absorbent  (KMn04).  Hand  packing  of  banana  for 
domestic  market  is  not  common.  Bunch  packing  with  dried  leaves  is  normally  practised 
although  packing  in  100  gauge  polythene  bags  with  0.2%  hole  is  appreciated.  However, 
for  export  packing  in  carton  after  suitable  treatment  shall  be  required  to  meet  the 
standards. 

Processing 

Currently  bulk  of  banana  produced  in  the  country  is  utilised  in  domestic  market  as  fresh 
fruits  except  few  processed  products  viz.  chips,  although  there  is  scope  for  processing 
banana  in  different  forms.  However,  with  development  of  banana  export  industry  large 
quantity  of  fruits  are  expected  to  be  surplus,  because  of  high  standards  imposed  on 
appearance  of  fruit.  There  are  many  different  products  that  can  be  made  from  banana. 

Banana  puree:  Puree  is  prepared  by  pulping  the  peeled  fruits  followed  by  aseptic 
canning.  Puree  is  used  as  baby  food,  flavouring  agent  in  ice-cream  and  on  dilution  and 
mixing  with  milk  makes  a  tasty  milk  shake. 

Banana  powder:  Banana  powder  is  prepared  by  converting  fully  ripe  pulp  into  a 
paste  and  passing  it  through  different  dryers. 

Banana  catsup:  The  ripe  bananas  should  be  cooked,  peeled  and  ground  fully.  To  the 
ground  pulp  equal  quantity  of  water  is  added  and  blended  thoroughly.  pH  of  this  mixture 
is  adjusted  to  4.0  to  5.3.  Required  spices  are  ground  and  dissolved  in  vinegar  and  this 
mixture  is  added  to  the  puree  and  cooked  for  10  mn  at  75°C  to  85°C  with  continues 
stirring.  Finally  this  is  filled  into  sterile  bottles. 

Banana  flour:  The  banana  flour  is  prepared  from  the  unripe  fruits  and  hence  it  has  a 
higher  starch  content.  The  stage  of  maturity  should  be  full  three-quarter  because  at  this 
stage  the  fruit  contains  right  proportion  of  starch  and  sugar  to  make  dehydration 
economical.  The  less  matured  fruits  should  be  avoided,  as  the  resultant  flour  will  take 
bitter  and  astringent  due  to  the  tannin  content. 

Banana  chips  (or)  crisps:  Banana  chips  are  prepared  by  drying  the  unripe  banana 
slices  and  they  drying  them  in  edible  oil.  Thin  sliced  green  banana  however  can  be 
directly  fried  in  edible  oil  without  any  pre-drying  treatment. 

Dried  banana  fritter:  To  prepare  dried  banana  fritters,  100  g  of  dried  banana  slices, 
6.5  g  of  granulated  sugar,  1  g  of  salt  and  1  egg  yolk  are  required.  Dried  banana  slices  are 
taken  in  a  bowl  and  soaked  in  water  for  1  to  2  hours  followed  by  straining. 
Simultaneously,  in  another  bowl  egg  yolk  is  beaten  and  added  with  remaining  salt,  water, 
banana  and  sugar.  It  is  mixed  together  and  heated  until  thick  and  finally  fried  until 
golden  brown. 

i^art  from  these,  dried  banana  fritter,  banana  vinegar,  banana  wine  and  ripe 
bananas  find  place  in  innumerable  number  of  processed  products  like  jam,  juice,  milk 
shakes  etc.  either  alone  or  in  compatible  combination  with  other  fruits. 
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Banana  leaf  industry 

Traditionally,  Indians  use  banana  leaves  as  biological  eating  plates.  Leaf  industry  is  a  big 
enterprise  in  Tamil  Nadu,  ferala  and  parts  of  Karnataka  for  this  purpose,  ratoons  are 
allowed  with  8-10  plants  in  a  mat  for  harvest  of  newly  emerging  unfurled  leaves.  Leaves 
are  wrapped  in  pseudostem  sheaths  to  prevent  desiccation  and  sent  to  far  away  markers. 
Poovan,  IVbnthan,  Peyan  etc.  are  the  varieties  preferred  for  this  purpose.  Each  leaf  gives 
about  6-8  eating  plates  depending  on  the  size  requirement.  It  forms  a  good  source  of 
income  for  marginal  farmers. 


M  arketing 

There  are  two  types  of  disposal  at  growers  level,  either  harvesting  is  done  by  the  grower 
and  auctioned  at  wholesale  market  or  on  field  disposal  wherein  the  middleman  fixes  a 
price  based  on  prevailing  rates  and  he  takes  the  production  either  to  local  market  or 
distant  markets.  At  local  markets,  auctioning,  fruits  are  loaded  in  lorries  for  distant 
markets  either  naked  or  wrapped  in  banana  leaves.  At  destination,  bunches  are  allowed 
to  ripe  and  sold  (see  also  the  paper  from  Uma  et  al.  "Organisation  structure  of  banana 
supply  and  marketing  in  India:  a  case  study" pp.  621  in  these  proceedings). 

Post  harvest  losses  are  high  due  to  perishable  nature,  orientation  of  fruits,  climate, 
unavoidable  delays  in  transport  and  naked  transportation  without  packing  in  crates. 
Qeoporoides  and  Botryodiplodia  theobromae  cause  considerable  post  harvest  losses. 
Post  harvest  diseases  of  banana  are  owing  to  preharvest  factors  like,  improper  field 
sanitation,  lack  of  clean  cultivation  and  disease  management  etc. 


Export/import 

Out  of  total  production  of  95  million  tonnes  of  banana,  11.5  million  tonnes  are  exported 
to  non-producing  countries.  Latin  America,  Africa  and  Caribbean  islands  account  for 
major  export.  In  Asia  and  the  Pacific,  Philippines  exports  to  Japan  although  good  volume 
of  fruits  is  also  exported  by  Taiwan,  Malaysia  and  Australia.  Although  India  is  the  largest 
producer  of  banana  in  world,  its  share  in  global  trade  is  negligible.  In  the  past,  export  of 
banana  from  India  was  tried  through  Banana  Federation  but  it  could  not  succeed. 
However,  banana  is  an  important  item  of  export  in  the  agenda  of  APEDA  It  can  be 
exported  as  fresh  fruit  or  after  processing. 

Export  of  fresh  fruit  demands  high  standard  of  quality,  regulated  at  production 
grading  and  packing  level.  Grand  Naine  is  the  preferred  variety  in  export  although 
Philippines  has  also  achieved  success  in  export  of  "Sinorita"  and  Amas. 

Quality  standard  of  exportable  banana  is  determined  by  form  and  size  of  finger, 
freeness  from  blemishes  and  uniformity  in  colour  development.  Thus,  banana  has  to  be 
grown  especially  for  export  respecting  high  quality  standard.  The  banana  grown  for 
domestic  market  may  not  suit  to  the  quality  standard  required  for  export.  To  achieve  the 
quaUty  standard,  it  has  to  be  grown  with  optimum  nutrition  and  water,  the  number  of 
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hands  per  bunch  has  to  be  regulated  to  achieve  the  required  length  and  diameter  of 
finger.  Maturity  time  has  to  be  regulated  and  bunches  should  be  fi^ee  fi-om  blemishes 
caused  by  flower  thrips  and  disease. 

Utmost  care  has  to  be  taken  at  the  time  of  harvest  and  transportation  to 
packinghouse  where  de -handing  is  done  and  fruits  are  pre-cooled  in  running  water  for 
10-15  minutes.  At  de -handing  stage,  hands  not  meeting  the  standards  are  discarded.  The 
pre-cooled  hands  are  again  graded  to  suite  to  13.5kg  packing.  The  graded  fruits  are 
packed  as  full  hand,  half  hand  (5  fruits)  and  fingers  using  polythene  sheets  and 
cardboard  boxes.  The  boxes  are  transported  under  refrigerated  condition  at  12-15°C. 
Before  despatch  of  packed  boxes,  random  packing  are  also  checked  for  quality 
standards.  After  reaching  the  destination,  fruits  passes  through  ripening  chamber  before 
being  displayed  for  sale. 

Major  constraints  and  opportunities  of 
banana  cultivation  in  India 

Growing  appreciation  for  banana  for  nutritional  and  medicinal  values  has  attracted 
global  interest  for  banana  research  and  as  a  result,  banana  has  emerged  as  priority  crop. 
Availability  of  wide  genetic  diversity,  source  of  resistance,  varying  production  systems, 
network  of  co-ordinating  centres  are  the  major  strengths  for  improving  the  production 
and  productivity.  Wious  growing  systems  under  different  climatic  conditions  provide 
strength  for  extended  harvest  of  the  crop  round  the  year  for  exploring  the  possibilities  of 
export  to  Far  East  countries.  NRCB  was  established  in  1993  in  an  attempt  to  strengthen 
the  research  capabihties  to  tackle  the  production  constraints. 

Constraints 

Although  India  is  largest  producer  of  banana  in  the  world,  and  has  achieved  very  high 
productivity  in  few  states  through  the  adoption  of  high  density  planting  and  improved 
production  technology,  quality  grade  of  banana  produced  are  far  from  satisfaction. 
Regional  problems  have  been  addressed  through  AIQ^  that  has  brought  substantial 
improvement  in  production  but  there  is  still  a  wide  gap  for  productivity  among  banana 
growing  states  owing  to  regional  preference  for  cultivars  and  many  biotic  and  abiotic 
constraints  of  production.  No  concerted  efforts  have  been  made  for  improvement, 
although  diversity  and  source  of  desirable  traits  are  available  owing  to  the  complexity  of 
breeding  in  banana.  Postharvest  handling  and  processing  have  also  not  received 
sufficient  emphasis. 

Pests,  nematodes  and  diseases  added  with  abiotic  factors  viz.  salinity  are  major 
constraints  in  banana  production.  As  discussed,  losses  caused  by  these  biotic  stresses 
are  very  high.  They  are  a  real  threat  to  banana  production  in  the  country  although 
considerable  improvement  has  been  achieved  in  their  management.  However,  chemical 
control  has  caused  considerable  pollution  and  is  not  eco-friendly  warranting  the  need  for 
the  development  of  cultivars  which  can  sustain  the  losses  caused  by  the  biotic  factors. 
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There  is  an  increasing  threat  for  the  loss  of  valuable  genetic  resources  if  effective 
measures  are  not  taken  for  conservation  and  development  of  database.  In  absence  of 
database  for  diversity,  there  is  a  likely  chance  for  loosing  the  claim  on  resistance  source 
from  Indian  origin.  With  growing  appreciation  of  banana  and  increasing  population, 
there  will  be  very  high  demand  for  this  fruit.  If  production  constraints  are  not  tackled, 
there  can  be  reduced  growth. 

Opportunities 

Polyclonal  adoption  of  cultivars,  varying  production  system,  regional  peculiarities 
provide  opportunities  for  the  manipulation  of  production  constraints.  The  cultivars, 
which  are  susceptible  to  leaf  spot  disease  in  coastal  region,  are  free  from  the  disease  in 
Central  arid  zones.  Similarly  high  genetic  diversity  provides  an  opportunity  for  selection 
and  improvement  suiting  the  regional  needs.  Somaclonal  variation  noted  wlien  in  vitro 
propagation  is  adopted  have  provided  opportunity  for  enhancement  of  diversity  that  can 
be  effectively  utilised  for  improvement.  Labour  unrest  and  growing  cost  of  production 
owing  to  many  abiotic  and  biotic  stresses  in  exporting  countries  may  enforce  the  export 
of  banana  from  India.  Therefore,  enhanced  opportunity  for  banana  export  from  India  is 
expected  in  years  to  come. 

Systematically  prioritised  banana  research  in  thrust  area  decided  from  programme 
identification  will  provide  opportunity  for  inter-disciplinary  research  encompassing  the 
barrier  of  discipline.  These  efforts  will  result  in  increased  production  and  productivity 
for  achieving  the  targeted  production. 
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The  Indonesian  banana  industry 


L.  Setyobudi 


Resume  -  L'industrie  bananiere  en  Indonesie 

La  banane  est  le  plus  repandu  de  tous  les  fruits  tropicaux  indonesiens.  La  surface  cultivee 
totale  est  d'environ  302  730  ha  avec  une  production  totale  de  2614  110  tonnes.  Les 
regions  de  production  en  1994  sont  Sumatra  (16,73  %),  Java  (67,33  %),  Bali  et  Nusa  Teng- 
gara  (6,22  %),  Kalimantan  (1,95  %),  Sulawesi  (7,85  %),  Maluku  et  Irian  Jaya  (0,28  %).  La 
productivite  moyenne  est  de  10,34±5,38tonnes/ha.  Cette  valeur  est  inferieure  a  son 
potentiel  en  raison  d'un  faible  niveau  de  technologie  dans  la  gestion  des  vergers  ou  de 
pratiques  horticoles  tres  traditionnelles. 

En  terme  de  production  fruitiere  nationale,  la  banane  est  le  plus  important  des  12  fruits 
produits  dans  le  pays  (46,31  %),  suivie  par  la  mangue  (10,05  %),  I'ananas  (9,60  %),  la 
papaye  (7,83  %),  le  ramboutan  (5,48  %),  les  agrumes  (3,78  %)  et  d'autres  fruits  divers 
(16,95  %).  L'alimentation  indoneaenne  quotidienne  est  toujours  dominee  par  les  cereales 
comme  le  riz  (57,08  %)  et  les  fruits  ne  representaient  que  2  %  en  1996.  Parmi  les  fruits,  la 
banane  est  la  plus  consommee  :  6,81  kg/personne/an  (25,78  %)  par  les  populations 
urbaines  et  10,30  kg/personne/an  (43,83  %)  par  les  ruraux.  Au  cours  des  dix  dernieres 
annees  la  contribution  de  la  banane  a  la  securite  alimentaire  a  ete  confirmee  par  une 
augmentation  de  3,26  %  des  surfaces  cultivees  et  de  8,98  %  de  la  productivite  chaque 
an  nee. 

Le  potentiel  de  la  banane  comme  aliment  de  substitution  de  I'aliment  de  base  est  promu 
intensivement  pour  renforcer  le  systeme  de  securite  alimentaire  nationale.  Malgre  tout,  la 
fourniture  de  varietes  ameliorees  et  la  production  rapide  de  materiel  de  plantation  res- 
tent  les  principaux  facteurs  limitants  pour  le  demarrage  du  sy^eme,  hormis  les  ravageurs 
et  les  maladies.  Un  objectif  particulier  des  programmes  d'amelioration  varietale  est  I'aug- 
mentation  de  la  productivite  pour  le  marche  national.  Une  activite  non  negligeable 
d'exportation  de  bananesa  demarre  en  1993  lorsque  les  secteurs  prives  ont  commence  a 
invest ir  dans  I'agro-industrie  de  la  banane.  Le  volume  d'exportation  des  bananes  indone- 
siennes  en  1995  etait  de  33295,15  tonnes  representant  une  valeur  de  4,83  millions  de 
$US,  salt  une  diminution  de  0,99  million  de  $USpar  rapport  aux  exportationsde  1994. 
Sept  modelesde  systemesde  commercialisation  sont  rencontres  frequemment  dans  la  dis- 
tribution de  la  banane  de  son  lieu  de  production  au  consommateur.  Les  modeles  different 
selon  la  localisation  geographique.  Les prix  aux  producteurs  sont  39,71±13.9  %  du  prix  au 
niveau  du  consommateur.  Cesprix  ne  refletent  pas  la  part  de  profit  que  le  paysan  pour- 
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rait  obtenir.  La  piupart  des  paysans  n'incluent  pas  leur  travail  dans  le  calcul  du  cout  de 
production.  La  pius grande  part  de  profit  dans  le  systeme  de  commercialisation  est  obte- 
nue  par  les  intermediaires.  Le  risque  et  les  pert es  au  rendement  et  la  dynamique  desprix 
danschaque  segment  du  sy^eme  de  commercialisation  sont  aussi  discutesdanscet  article. 

Abstract 

If  compared  with  other  Indonesian  tropical  fruits,  bananas  are  the  most  widely 
distributed.  The  total  growing  area  is  approximately  302,730  hectares  with  a  total 
production  of  2,614,110  tons.  National  production  areas  in  1994  are:  Sumatera  (16.37%), 
Java  (67.33%),  Bali  and  Nusa  Tenggara  (6.22%),  Kalimantan  (1.95%),  Sulawesi  (7.85%), 
Maluku  and  Irian  Jaya  (0.28%>).  National  productivity  average  is  10.34+5.38  tons/ha. 
Productivity  is  lower  than  its  potential  due  to  minimum  technological  applications  in 
orchard  management  or  rather  traditional  horticultural  practices. 

In  a  term  of  the  national  fruits  production,  out  of  the  12  major  fruits  produced  in  the 
country,  banana  is  the  mo^  important  (46.31%),  followed  by  mango  (10.05%),  pineapple 
(9.60%,),  papaya  (7.83%),  rambutan  (5.48%,),  citrus  (3.78%,),  and  others  (16.95%,).  Cereals 
still  dominate  the  daily  Indonesian  diet  (rice  =  23. 12%, )  and  fruits  contributed  only  5.21%, 
in  1996.  Among  all  the  fruits,  bananas  are  the  most  consumed:  6.81  kg/person/year 
(25.78%))  by  urban  people  and  10.30kg/person/year  (43.83%>)  in  the  rural  areas.  For  the 
last  10  years,  the  contribution  of  bananas  to  Indonesian  food  security  was  confirmed  by 
an  increase  of  3.26%  in  growing  areas  and  8.98%o  in  productivity  each  year. 
The  potential  of  bananas  as  a  substitute  staple  food  is  being  promoted  intensively  to 
strengthen  the  national  food  security  system.  However,  providing  improved  varieties  and 
rapid  production  of  planting  materials  are  still  the  main  limiting  factors  besides  pests  and 
diseases.  One  of  the  main  objectives  of  the  improvement  programs  is  to  increase 
productivity  for  the  domestic  market.  A  significant  increase  in  the  value  of  banana  for 
export  commenced  in  1993  when  private  sectors  initiated  investment  in  banana 
agribusiness.  The  export  volume  of  Indonesian  bananas  in  1995  was  33,295.1 5  tons 
representing  US$  4.83  million  in  value.  The  value  is  decreasing  by  US$  0.99  million  if 
compared  with  the  1994  export. 

Seven  models  of  marketing  systems  are  commonly  carried  out  in  the  distribution  of 
banana,  according  to  geographical  location.  The  price  obtained  by  the  farmers  at  the 
farm  gate  is  39.71  +  13.9%,  from  the  price  at  the  consumer  end  level.  The  farm  gate  prices 
do  not  reflect  the  profit  share  that  might  be  obtained  by  the  farmer  since  mo^  of  the 
farmers  do  not  include  their  labour  in  the  cost  of  production.  The  intermediaries  obtain 
the  highest  profit  shares  in  the  marketing  system.  Risk  and  yield  losses  as  well  as  the 
dynamic  of  prices  in  each  segment  of  the  marketing  system  isalso  discussed  in  thispaper. 

Introduction 

Bananas  are  widely  distributed  in  Indonesia,  mostly  growing  in  backyards  and  very  little 
as  an  estate  crop  if  compared  with  other  Indonesian  tropical  fruits.  The  total  growing 
area  is  approximately  302,730  ha  with  a  total  production  of  2,614,110  tons.  National 
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production  areas  in  1994  are  Sumatera  (16.37%),  Java  (6733%},  Bali  and  Nusa  Tenggara 
(6.22%),  Kalimantan  (1.95^,  Sulawesi  (7.85^,  Maluku  and  Irian  Jaya  (0.28^.  The 
national  productivity  average  is  10.34+5.38  tons/ha.  Productivity  is  lower  than  its  real 
potential  because  of  minimum  technological  applications  in  orchard  management  or 
rather  traditional  horticultural  practices. 

The  socio-economic  importance  of  bananas  has  increased  recently  especially  among 
the  rural  community.  For  a  long  time  in  the  Indonesian  community,  people  have 
recognised  the  importance  of  the  crop.  This  recognition  is  due  not  only  to  the  economic 
value  of  banana  fruits  but  also  to  its  role  in  food  security  in  many  parts  of  the  country. 
For  the  last  10  years,  the  contribution  of  bananas  in  Indonesian  food  security  was 
confirmed  by  an  increase  of  3.26%  in  growing  areas  and  8.98%  in  productivity  each  year. 
The  role  of  bananas  is  becoming  more  important  because  of  its  nutritional  value  and  the 
diversity  of  uses  of  the  fruit  through  processing  are  now  recognised.  V^th  regards  to 
income  generation,  Getas  Research  Institute  reported  in  1994  that  the  NBCR  (Net 
Benefit  Cost  Ratio)  of  banana  was  4.5  and  the  IRR  was  37^2%  if  considering  only  the 
cost  of  fruit  production. 

Among  the  major  fruits,  banana  is  the  mostly  consumed:  6.81  kg/person/year 
(25.78%)  by  urban  people  and  10.30  kg/person/year  (43.83%)  in  rural  areas.  The  data 
suggest  that  banana  has  a  more  important  role  in  food  security  in  the  rural  areas  than  in 
cities.  The  potential  availability  of  the  growing  area  in  Indonesia  that  has  not  been  used 
is  33.3  million  hectares  distributed  in  different  regions,  as  well  as  beside  194,996 
hectares  of  misused  estate  cropland  that  can  be  converted  into  banana  plantations.  The 
growing  rate  of  banana  agribusiness  and  the  level  of  Indonesian  banana  consumption  are 
very  low  compared  with  other  countries  in  the  Southeast  Asia  region. 

Both  domestic  and  export  market  of  Indonesian  bananas  have  steadily  increased 
since  1992.  However,  the  increasing  marketing  potential  has  not  significantly  motivated 
the  development  of  banana  growing  areas  or  improvement  of  yields.  This  would  imply 
that  a  strong  banana  strategic  campaign  is  needed  to  improve  the  role  of  the  banana  in 
Indonesian  economy  and  food  security. 


National  production 

With  a  total  production  of  2,614,110  tons  in  approximately  302,730  hectares  planted, 
bananas  are  mostly  grown  in  the  backyards  and  are  important  home  garden  crops  used 
for  a  diversity  of  purposes.  The  productivity  ranges  from  3-60  ton/ha  depending  on  the 
variety  and  level  of  horticultural  practice  intensity.  National  productivity  average  is 
10.34+5.38  tons/ha.  Productivity  is  lower  than  its  potential  due  to  minimum 
technological  applications  in  orchard  management  or  rather  traditional  horticultural 
practices.  Banana  is  grown  in  all  27  provinces  of  Indonesia.  Considering  the  geographical 
distribution,  Java  Island  contributes  67.33%  of  the  national  production  areas  in  1994 
followed  by  Sumatera  (16.37%),  Bali  and  Nusa  Tenggara  (6.22%),  KaUmantan  (1.95%), 
Sulawesi  (7.85^,  Maluku  and  Irian  Jaya  (0.28%).  It  is  to  be  noted  that  60%)  of  the 
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Indonesian  people  live  in  Java  Island  and  more  than  60% of  the  domestic  market  is  also 
in  Java. 

The  dessert  banana  varieties  most  grown  and  asked  for  in  the  domestic  market  are 
Pisang  Ambon,  Pisang  Raja  Group  (Sere)  and  Pisang  Barangan.  Pisang  I&pok  and  Pisang 
Tanduk  are  leading  for  the  cooking  banana.  Other  minor  varieties  are  cultivated  in 
different  areas  and  some  times  considered  as  their  own  superior  local  variety.  The 
acreage  of  Pisang  Kepok  is  recently  decreasing  because  of  the  threat  of  the  blood  disease 
(Moko  disease)  caused  by  Pseudomonas  solanacearum  race  2.  The  disease  was 
discovered  in  1907  in  South  Sulawesi  and  has  been  reported  in  Maluku,  Java,  South 
Sumatera,  and  a  few  month  ago  the  disease  reached  the  Southern  area  of  \\6st  Sumatera 
Province.  Other  major  limiting  factors  for  the  development  of  dessert  bananas  is 
Fusarium  wilt  (Panama  disease). 

From  1990  to  1994,  pests  and  diseases  affected  the  growing  areas  and  a  regular 
decrease  of  harvested  area  (approximately  14.25%  per  year)  was  noted  whereas  the 
national  production  increased  by3.67%and  the  productivity  also  increased  by  27.46% per 
year. 

In  Indonesia,  total  yield  losses  from  the  banana  producer  to  the  consumer  average 
40%  Therefore,  improving  horticultural  technology  and  extension  are  significantly 
important  in  promoting  banana  production.  However  these  improvements  must  be 
followed  by  consumer  education  campaigns  to  prevent  unbalanced  production  supply 
and  demand  that  would  result  in  discouraging  banana  development  programs. 

By  using  more  extensively  the  available  horticultural  production  techniques  and 
limiting  post  harvest  crop  loss  technology,  Indonesian  banana  production  1999-2003 
could  be  projected  as  follows  (Table  1). 

Table  1.  Expected  production  and  consumption  of  Indonesian  banana  industry  in 


1999-2003  (in  000  tons). 


1999 

2000 

2001 

2002 

2003 

Rate  of  increase 

(%) 

Production 

3,602 

3,764 

3,933 

4,1 10 

4,295 

4.81 

Consumption 

1,199 

1,257 

1,321 

1,394 

1,476 

5.78 

Balance 

2,403 

2,507 

2,612 

2,716 

2,819 

4.33 

S3urce:  Directorate  General  of  Food  Crop  (1998). 


National  consumption 

This  information  is  based  on  the  result  of  the  National  socio-economic  survey  on 
households  conducted  annually  by  the  Indonesian  Central  Bureau  of  Statistic  published 
in  1997.  The  consumption  pattern  of  the  population  changes  from  period  to  period  or 
region  to  region  depending  on  taste,  income  and  environment.  The  following 
interpretation  shows  the  role  of  bananas  in  the  Indonesian  diet. 

Cereals  still  dominate  in  the  total  daily  Indonesian  diet  (e.g.  rice:  23.12^  and  fruits 
contributed  only  5.21%  in  1996.  Among  the  fruits,  bananas  are  the  most  consumed 
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6.81  kg/person/year  (25.78*^  by  urban  people  and  10.30  kg/person/year  (43.83%)  in  rural 
areas.  For  the  last  10  years,  the  contribution  of  bananas  in  Indonesian  food  security  was 
confirmed  by  an  annual  increase  in  planted  area  (3.26%)  and  in  productivity  (8.98%). 
Table  2  presents  details  on  banana  consumption  patterns  in  average  percentage  per 
capita  monthly  expenditure  by  food  commodity  group. 

The  expenditure  of  Indonesian  on  bananas  represents  only  1.31  %of  the  total  monthly 
food  expenditure.  The  figures  do  not  reflect  the  real  situation  of  the  consumption 
because  most  of  bananas  are  grown  in  home  gardens,  especially  for  the  rural  people, 
therefore  not  bought  on  the  market. 

A  figure  closer  to  the  reality  and  that  could  show  how  important  bananas  are  in  the 
Indonesian  diet  is  the  comparison  of  the  banana  consumption  in  quantity  with  that  of 
rice,  the  staple  food  of  Indonesian.  More  detail  evaluation  in  this  matter  is  presented  in 
Table  3. 


Table  2.  Percentage  of  the  average  per  capita  monthly  expenditure  by  commodity 
group  in  1996. 


Commodity  group 

Urban 

Rural 

Urban  &  rural 

1 .  Cereals 

17.66 

27.58 

23.12 

2.  Tubers 

0.88 

1.50 

1.22 

3.  Rsh,  meat,  eggs,  milk 

22.78 

17.45 

19.84 

4.  Vegetables,  legumes,  fruits 

18.20 

17.26 

17.84 

Fruits 

6.21 

4.41 

5.21 

Bananas 

1.09 

1.47 

1.31 

5.  Miscellaneous 

14.03 

15.54 

14.61 

6.  Prepared  food 

19.16 

12.24 

15.35 

7.  Alcoholic  beverages 

0.15 

0.14 

0.14 

8.  Tobacco  and  betel 

7.15 

8.76 

8.03 

TOTAL 

100 

100 

100 

Source:  Central  Bureau  of  Statistics,  1997a. 

Table  3.  Yearly  consumption  of  banana 

In  comparison  with  rice  in  1996. 

Food  items  Urban 

Rural 

Urban  &  rural  Urban 

Quantity 

Value 

Quantity 

Value 

Quantity 

Value 

(kg) 

US$ 

(kg) 

US$ 

(kg) 

US$ 

Rce  102.18 

29.03 

116.69 

30.66 

109.93 

30.27 

(100)* 

(100) 

(100) 

(100) 

(100) 

(100) 

Fruits  26.42 

10.42 

23.50 

5.10 

24.44 

6.98 

(25.86) 

(35.89) 

(20.14) 

(16.63) 

(22.23) 

(23.06) 

Banana  6.81 

1.83 

10.30 

1.69 

9.05 

1.75 

(6.66) 

(6.30) 

(8.83) 

(5.51) 

(8.23) 

(5.78) 

US$  1 .00  =  Rp  3.500 

*  ( )  =  index  commoditiesto  rice 

Source:  Central  Bureau  of  Statistics,  1997b. 
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Contribution  of  banana  compared  to  rice  in  the  Indonesian  diet  ranges  6-9%  in 
quantity  but  only  5-6%  in  value.  The  role  of  bananas  is,  however,  somewhat  low  when 
considering  it  as  a  potential  complementary  staple  food.  It  should  in  fact  represent 
between  20  and  25%  The  quantity  of  bananas  consumed  yearly  by  the  rural  people  is 
higher  than  that  consumed  by  urban  people  but  lower  in  value.  The  fact  suggests  that  the 
bananas  eaten  by  the  rural  people  are  of  a  lower  quality  or  might  be  cheaper  when 
bought  at  the  farm  gate.  If  our  program  in  promoting  bananas  succeeds,  we  might  expect 
to  have  a  stronger  national  staple  food  security  than  in  the  current  condition  that  rely 
mostly  on  rice. 

Among  all  fruits,  bananas  are  the  most  important  fiuit  consumed  in  Indonesia.  Rural 
people  consume  more  bananas  (43.83%)  than  urban  people  (25.78^.  Therefore,  bananas 
have  an  important  role  in  the  rural  nutrition  and  food  security. 

Banana  trade 

The  domestic  market  is  very  important:  more  than  200  million  people  live  in  Indonesia. 
The  consumption  of  banana  starts  very  early  w4ien  babies  begin  to  have  additional  food 
instead  of  only  nursing  their  mother.  In  other  words,  bananas  is  part  of  the  Indonesian 
way  of  life. 

Seven  models  of  marketing  system  are  currently  in  use  in  Indonesia.  The  models 
differ  from  one  region  to  another  (Figure  1).  The  differences  affect  prices  obtained  by 
the  farmer.  Prices  at  the  farm  gate  are  39.71  +  13.9% from  the  price  at  the  consumer  end 
level.  The  longer  the  marketing  chain  is,  the  lower  is  the  price  obtained  by  the  farmer. 
The  farm  gate  prices  do  not  really  reflect  the  profit  share  that  might  be  obtained  by  the 
farmer.  Most  of  the  farmers  do  not  include  their  labour  in  cost  of  production.  Hie 
intermediaries  obtain  the  highest  profit  in  the  marketing  system.  Risk  and  yield  losses 
and  the  fluctuations  in  prices  at  intermediary  stages,  are  mostly  due  to  transportation, 
grading  and  variations  in  consumers'  preferences.  The  risk  at  the  postharvest  stage  is 
higher  because  any  damage  in  this  sector  is  irrecoverable. 

A  compared  analysis  of  the  retail  prices  of  banana  (Pisang  Ambon)  in  the  western 
and  eastern  parts  of  Indonesia  show  important  differences.  The  summary  of  analysis  is 
presented  in  the  Table  4. 

Fluctuation  of  banana  prices  is  more  important  in  the  western  part  of  Indonesia 
where  transportation  and  exchanges  are  more  dynamic.  The  market  in  the  eastern  part 
is  more  conservative  because  it  includes  less  population  and  more  islands  than  western 
part  and  that  makes  banana  transportation  more  difficult  to  manage. 

Table  4.  Average  retail  prices (Rupiah  +  sd)  of  banana  at  the  eastern  vs  western  part 


of  Indonesia  (1992-1996). 


Part  of 

1992 

1993 

1994 

1995 

1996 

Indonesia 

Eastern 

721.0  ±  157.3 

822.6  ±  199.4 

900.5  ±  162.3 

1,239.0  +  184.5 

1,236.4  ±  327.1 

Western 

804.1  ±  496.3 

863.2  ±  412.6 

1,037.7  ±  422.6 

1,475.0  ±  810.6 

1,824.4  1713.4 

US$  1.00  =  Rp  3.500  (1996) 
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Figure  1a.  Marketing  chain  of  Banana'sin  Rnrang  district,  Ujung  Pandang.  1994. 
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Figure  1b.  IVlarketing  chain  of  Raja's  and  Kepok's  banana  in  Kolaka  district,  Kendari.  October 
1994. 
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Figure  1c.  Marketing  cliain 
of  IVIuli's  banana  in  Kolal<a. 
October  1994. 


Figure  1d.  Marl^eting  chain  of  Kepol^,  Ambon  dan 
Barangan  bananas  in  Langl<at,  Smalungun  and  Deli  Serdang 
district,  Medan,  Sumatera  Utara.  October  1994. 
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Figure  1e.  IVIarketing  cliain  of  banana  in  Figure  1f .  Marketing  chain  in  West  Lombok 

Padang  Pariaman  district,  West  Sumatra.  1994.     district,  Mataram.  November  1994. 
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Figure  1g.  Marketing  chiain  of  banana  in  Donggala'sdistrict,  Palu.  1994. 


Trade  balance  of  banana  and  other  fruits  export  and  import  since  1993  to  1996  is 
presented  in  Table  5. 

Total  fruit  export  and  import  in  Indonesia  showed  a  negative  balance  from  1993  to 
1996  and  this  continued  until  recently.  This  is  not  the  case  for  banana  that  always 
showed  an  increasing  positive  balance,  which  demonstrates  that  banana  agribusiness  is 
profitable.  The  four  major  export  destinations  of  Indonesian  bananas  in  1996  are  Qiina 
(52.97^,  Hong  Kong  ( 12.97^,  United  Arab  Emirate  ( 10.57%)  and  Japan  ( 10.25%). 

Imported  bananas  were  also  found  in  Indonesian  markets:  58.1  tons  of  fresh  banana 
(value  USS  61,129)  and  33.5  tons  of  processed  banana  (value  US$  107,363)  in  1995.  The 
countries  of  origin  of  imported  bananas  are  Taiwan  and  Australia  for  the  fresh  fruits  and 
Australia,  Honduras,  Netherlands,  and  Germany  for  the  processed  banana. 


Table  5.  Trade  balance  of  banana  and  other  fruits  of  Indonesian  export  and  import  in 
the  1993-1996. 


Year  Banana  Total  fruits 

Volume  (tons)      Value  (xlOOO  US$)  Volume  (tons)         Value  (xlOOO  US$) 

1993  24,917  3,300  (43,542)  (48,799) 

1994  33,058  5,795  (42,865)  (55,491) 

1995  55,260  8,579  (53,985)  (73,845) 
1996*                  78,674                   14,506  (3,660)  (48,533) 


US$  1 .00  =  Rp  3.500  (1996) 
*  January-feptember  1996 
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Future  prospect 

The  future  of  banana  industry  in  Indonesia  depends  on  the  ability  of  introducing 
technology  to  overcome  the  limiting  factors  of  production  mainly  by  providing  healthy 
mass  planting  material  and  managing  pest  and  diseases.  The  commitment  of  the 
Government  of  Indonesia  in  promoting  banana  as  a  complementing  or  partial 
supplement  of  rice  as  a  staple  food  is  a  most  encouraging  programme  for  banana 
research  and  development. 

The  banana  agribusiness  is  profitable  and  attractive  for  the  private  sector  especially 
if  a  credit  scheme  supports  the  business.  Competitive  advantage  of  Indonesian 
geographical  location  for  the  export  market  and  the  huge  potentials  of  domestic  market 
could  also  benefit  the  Indonesian  banana  industry  in  the  future. 
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Present  status  of  banana 
production  in  Oman 


p.  Viswanath,  SK.  Nadaf ,  Y.  Mazroui,  A.A.  Al-Jabry, 
A.N.  Bakry  and  O.K.  Hussaein 


Resume  -  Situation  actuelle  de  la  production  bananiere  a  Oman 

Cet  article  expose  la  situation,  les  contraintes  et  les  perspectives  de  la  production  bana- 
niere a  Oman.  La  banane  se  place  en  troiaeme  poation  apres  les  dates  et  la  lime,  occu- 
pant 2462  ha  avec  une  production  d'environ  35  000  tonnes  par  an.  La  cote  de  Batinah  au 
nord  d'Oman  comprenant  Suwaiq,  Saham,  Shinaas  et  Sohar  et  les  plaines  de  Salalah  au 
sud  d'Oman  sont  identifiees  comme  principales  zones  de  culture  du  bananier.  A  la  diffe- 
rence des  autres  regions  du  monde,  le  bananier  est  generalement  cultive  sur  des  sols 
sablo-limoneux,  sous  un  climat  aride  avec  une  irrigation  traditionnelle  ou  au  goutte-a- 
goutte.  La  plupart  des  cultivars  appartenant  au  groups  «  Cavendish  »  identifies  par  des 
noms  locaux  tels  que  Malindi,  Fard,  Barshi  et  Naggal  ont  ete  etudies  et  les  caracteres  du 
systeme  vegetatifs  et  du  regime  decrits.  L'importance  de  I'ldentification,  de  la  caracterisa- 
tion  et  de  I'utilisation  des  autres  clones  disponibles  est  soulignee.  Les  systemes  de  culture 
bases  sur  le  bananier  sont  souvent  varies,  allant  desjardins  familiaux  a  usage  domestique, 
a  la  culture  intercalaire  avec  des  arbres  fruitiers  pour  une  production  durable  et  a  la 
monoculture  intensive  pour  une  production  commerciale  visant  a  satisfaire  lesbesoinsdes 
marches  locaux  et  Strangers.  Les  pratiques  culturales  existantes  pour  la  plantation,  I'espa- 
cement,  la  gestion  des  rejets  et  des  mauvaises  herbes,  I'irrigatlon,  la  fertilisation  et  la 
recolte  sont  discutees.  Les principaux  insectes  ravageurs,  maladies  et  nematodes  ainsi  que 
les  mesures  de  contrdle  sont  repertories.  La  manutention  post-recolte,  le  transport,  le 
dockage  et  la  maturation  des  bananes  sont  passes  en  revue.  Cette  etude  revele  que  la 
commercialisation  de  la  banane  est  fortement  developpee  et  reglementee  par  les  autori- 
tes  publiques  pour  la  commercialisation  des  produits  agricoles  (PAMAP).  Les  principales 
contraintes  de  la  production  bananiere,  liees  au  manque  de  varietes  adaptees,  a  I'aug- 
mentation  de  la  salinite  de  I'eau  d'irrigation,  a  la  frequence  de  la  cercosporiose  sur  la  cote 
de  Batinah  et  de  la  maladie  du  bout  de  cigare,  de  la  maladie  de  Moko  et  des  nematodes 
dans  les  plaines  de  Salalah  sont  exposees.  Enfin,  des  strategies  pour  le  developpement  du 
bananier  sont  proposees. 


Agricultural  Research  Center,  Ministry  of  Agriculture  &  Rsheries,  Seeb,  Sultanate  of 
Oman. 
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Abstract 

This  paper  reports  status,  constraints  and  future  considerations  in  respect  of  banana 
production  in  Oman.  Banana  ranl<s  tfiree  after  dates  and  lime  occupying  2462  tia  and 
producing  about  35,000  tons  per  annum.  Batinah  coast  of  Northern  Oman  comprising 
Suwaiq,  Saham,  Shinaas  and  Sohar  and  Salalah  plains  of  southern  Oman  are  identified  as 
major  banana  growing  areas.  Unlike  elsewhere  in  the  world,  banana  is  generally  grown 
in  sandy  loam  soils  under  arid  climate  with  either  traditional  or  drip  irrigation.  Most  of 
the  cultivars  belonging  to  "Cavendish"  called  by  several  local  names  viz.  f^alindi,  Fard, 
Barshi  and  Naggal  have  been  studied  and  described  for  vegetative  and  bunch 
characteristics.  Importance  of  identification,  characterisation  and  utilisation  of  other 
available  clones  is  highlighted.  Banana  based  farming  systems  are  often  varied  from 
home  garden  for  domestic  purpose,  intercropping  with  fruit  trees  for  sustainability  to 
intena've  monocropping  for  commercial  production  to  meet  local  and  foreign  demands. 
Existing  cultural  practices  for  planting,  spacing,  sucker  and  weed  management,  irrigation, 
fertilisation  and  harve^ing  are  discussed.  Major  insect  pests,  diseases  and  nematodes 
including  their  control  measures  are  enlisted.  Postharvest  handling,  transport,  borage 
and  ripening  of  bananas  are  overview ed.  It  was  observed  from  this  study  that  marketing 
of  banana  is  highly  developed  and  regulated  through  Public  Authority  for  Marketing  of 
Agricultural  Products  (PA MAP).  The  major  constraints  of  banana  production  pertaining  to 
lack  of  suitable  varieties,  increasing  salinity  of  irrigation  water,  prevalence  of  Sgatoka 
disease  in  Batinah  coast  and  cigar  end  rot,  Moko  disease  and  burrowing  nematode  in 
Salalah  plains  are  outlined.  Finally,  strategies  are  provided  for  banana  development. 

Basic  data  on  the  Sultanate  of  Oman 

Geographical  location 

The  Sultanate  of  Oman  is  located  the  eastern  corner  of  the  Arabian  peninsula,  stretching 
1700  km  from  the  Strait  of  Hormuz  in  the  north  to  the  frontiers  of  "femen  in  the  South. 
The  country  is  located  between  latitudes  16°  40'N  and  26°  20'  N  and  longitude  5 1°E  and 
59°  40'  E. 

Topography 

The  Sultanate  of  Oman  occupies  an  area  of  314,000  km^,  the  second  largest  country  by 
size  in  the  Arabian  Peninsula.  The  coastal  plain  facing  the  Gulf  of  Oman  and  the  Arabian 
Sea  occupies  9500  km-  (3%  of  the  total  area)  and  is  the  most  important  area  for 
agriculture.  Mountains  cover  47,000  km-  (15%  of  total  area).  Sand  and  desert 
predominate,  occupying  257,000  km-  (82%of  the  total  area) . 

Administrative  organisation 

The  Sultanate  is  divided  into  eight  administrative  regions.  There  are  three  Governorates: 
Muscat  (central  administrative  area)  ESiofar  and  Musandam  and  five  regions:  Al-Batinah 
(coast),  Al-Dakhilya  (interior),  Al  -Sharqiya  (East),  Al-Dahirah  and  Al-W)usta. 
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Agricultural  production 

Generally  fruits  are  popularly  grown  in  Oman  and  occupy  the  largest  area  under 
cultivation,  followed  by  forage  grasses,  vegetables,  and  cereals  (Table  1,  Figure  la). 
However,  forages  occupy  the  first  position  in  respect  of  production  followed  by  fruits, 
vegetables  and  cereals.  (Table  1,  Figure  lb) 


Banana  production 

Banana  has  been  grown  traditionally  for  a  long  time  and  appreciated  for  its  taste  and 
high  nutritive  value.  Its  production  in  Oman  is  estimated  to  be  35.46  thousand  tons  from 
about  2462  ha  (Table  2)  (Agricultural  statistics  1996).  It  occupies  the  third  position  in 
area  and  second  position  in  production  among  all  fruits  grown  in  Oman. 


Table  1.  Area  and  production  of  agricultural  commodities  in  Oman,  1997. 

Commodity                      Area  (ha)  Production  (1000  tons) 

1-  Vegetables                      7,055.46  479.33 

2-  Cereals                           5,900.42  57.83 

3-  Forage  grasses  17,773.10  1,823.08 

4-  Fruits  43,802.51  575.24 
Total  73,531.49  2,935.48 


Fig.  1a  Fig.  1b 


Figure  1  a.  Area  under  agricultural  crops  in  Oman.  1 997. 
Figure  lb.  Agricultural  production  in  Oman.  1997. 
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Banana  represents  6%  of  the  total  area  under  fruits  and  contributes  7% of  total  fruit 
production  (Figure  2a,  Figure  2b) .  Bananas  from  Southern  Oman  are  popular  and  known 
outside  Oman  for  their  taste  and  quality  especially  in  neighbouring  gulf  countries. 
Southern  Oman  enjoys  a  unique  climate  and  receives  rains  during  the  Kharijf  season 
(June-September).  Extensive  plantations  of  bananas  are  found  near  Salalah,  a  major 
town  in  Southern  Oman.  In  the  Northern  region,  bananas  are  cultivated  along  the 
Batinah  coast  (Musannah,  Suwaiqah,  Saham  and  Sohar).  In  other  regions  i.e.  eastern 
(Sharqiyah),  central  (W)osta)  and  interior  (Dakhaliyah),  banana  cultivation  is  limited  to 
home  gardens.  Bananas  are  often  intercropped  with  fruit  trees  such  as  date  palm,  mango 
and  lime,  which  protect  bananas  from  sun  scorching  during  summer,  and  also  permit  to 
utilise  the  available  land.  In  old  farms,  bananas  are  found  along  Al  falaj,  a  sub- 


Table  2.  Area  and  production  of  fruits  in  Oman,  1997. 

Crop 

Area  (ha) 

Production  (1000  tons) 

1-  Dates 

35,525.21 

433.16 

2-  Lime 

2,714.28 

16.66 

3-  Banana 

2,462.18 

35.46 

4-  IVIango 

1,445.37 

13.32 

5-  Coconut 

399.15 

9.52 

6-  Papaya 

63.05 

3.57 

7-  Otiiers 

193.27 

15.94 

Total 

42,802.51 

527.63 

Fig.  2a  Fig.  2b 


Figure  2a.  Area  under  fruitsin  Oman.  1997. 
Figure  2b.  Fruit  production  in  Oman.  1997. 
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mountainous  irrigation  channel.  In  modern  farms,  however,  bananas  are  irrigated  by  a 
drip  irrigation  system. 

Soil 

Generally  soils  are  sandy,  poor  in  organic  matter  and  high  in  calcium  carbonate  content. 
Salt  injury  symptoms  on  leaves  are  evident  in  plantations  irrigated  with  high  saline 
water.  In  addition  to  this,  micronutrient  deficiencies  such  as  Fe,  Mn,  and  Zn  also  cause 
reduction  in  yield. 

Climate 

Oman  has  an  arid  yet  humid  climate  throughout  the  year  with  humidity  ranging  from  80- 
85%  and  summer  temperatures  varying  from  4045°  C.  However,  regional  variations  exist. 
Southern  Oman  enjoys  a  monsoon  climate  from  July-September  High  humidity  coupled 
with  high  ambient  temperature  is  conducive  to  leaf  spot  diseases  especially  Sigatoka.  In 
Northern  Oman  high  temperature  coupled  with  high  evapotranspiration  during  the 
fruiting  period  cause  sun  scorching  on  developing  fingers.  During  June-August  when  the 
temperature  reaches  4045°C,  sun  injury  on  leaves  is  common  and  often  leads  to  drying 
and  wilting  of  plants. 

Banana  varieties 

Several  clones  are  grown  in  different  regions  and  are  known  by  different  names  (Lockard 
1985).  It  is  also  possible  that  the  same  clones  are  called  by  different  names  in  different 
regions.  Most  of  the  common  cultivars  that  are  grown  are  "Malindi",  "Fard",  "Somali", 
"Barshi",  "Naggal"  and  'Red  banana".  Local  people  generally  like  dessert  bananas,  while 
ethnic  populations  from  India,  Sri  Lanka,  Bangladesh,  Philippines  and  neighbouring 
African  countries  such  as  Zanzibar,  Sudan,  Tanzania  and  Somalia  eat  cooking  types  in 
addition  to  dessert  bananas.  Thus  several  clones  introduced  by  the  expatriate  population 
have  been  under  cultivation  for  a  long  time.  However,  a  description  of  these  cultivars 
based  on  morphological  and  reproductive  characters  and  genome  classification  need  to 
be  established.  A  study  conducted  on  plant  and  bunch  characters  of  some  banana 
cultivars  grown  on  the  Batinah  coast  of  northern  Oman  indicated  that  yield  ranged  from 
21.24  tons/ha  to  32.51  tons/ha  (Mswanath  et  al.  1997)  (Table  3).  "Somali"  produced  the 
highest  yields.  "Malindi"  appeared  to  be  the  shortest  of  all  whereas  Fard'  was  recorded 
as  a  tall  variety.  The  variety  "Naggal"  was  reported  as  a  cooking  variety.  Hamid  et  al 
( 1997a)  also  reported  that  "Williams"  outperformed  the  local  variety  and  found  it  to  be  a 
high  yielder  under  (Table  4)  under  Salalah  conditions. 

The  Agricultural  Research  Station  at  Salalah  has  a  collection  of  27  banana  genotypes 
namely  Dwarf  Cavendish,  Qant  Cavendish,  Williams,  Mbo,  Moongil,  Sawara,  Poovan,  Ney 
Poovan,  Nendran,  Kunnan,  Abu  bakar,  Bombay  green,  Borabayi,  Sugar  banana.  Red 
banana,  Kalckito,  Mdzodi,  Osakari,  I&rala,  Paka,  Ntsounouh,  Padie,  Samba,  Menaloki, 
Ikame,  Contiriki,  Mtsahbu.  Evaluation  work  is  under  progress  (Hamid  et  al.  1997b) . 
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Propagation 

Bananas  are  traditionally  propagated  by  suckers  and  growers  collect  suckers  from  their 
own  plantations  and  expand  cultivation  to  new  areas.  Since  1995  the  Ministry  of 
Agriculture  &  Fisheries  signed  an  agreement  with  the  Advanced  Mcropropagation 
Systems  Unit,  Wye  College,  University  of  London,  which  is  involved  in  tissue  culture 
propagation  of  banana.  A  complete  tissue  culture  laboratory  with  culture  rooms,  rearing 
and  greenhouse  facilities  is  now  available  and  supervised  by  a  tissue  culture  specialist 
from  Wye  College,  University  of  Lx)ndon.  Qmani  technicians  are  trained  in  tissue  culture 
techniques  and  receive  advanced  training  in  UK  Large  numbers  of  plants  of  "Williams" 
are  being  propagated  by  tissue  culture  methods  and  distributed  to  farmers  to  encourage 
banana  cultivation. 


Production  systems 

Bananas  are  grown  as  a  home  garden  crop  for  domestic  consumption  and  intercropped 
with  dates,  lime  and  mango  to  keep  them  protected  from  sun  injury.  Bananas  are  grown 
for  commercial  production  in  Suwaiq,  Saham,  Sohar  of  Batinah  coast  and  Salalah  of 
southern  region. 

Ranting  methodsand  time  of  planting 

Banana  suckers  are  traditionally  planted  in  big  trenches  at  a  distance  of  5  m  x  5  m.  All 
the  trenches  are  interconnected  with  irrigation  channels.  This  practice  allows  to  store 
water  and  conserve  soil  moisture  during  summer  months.  Each  trench  or  basin  is  locally 
called  a  gora  in  which  a  group  of  banana  suckers  are  generally  grown. 

In  new  plantations,  suckers  are  now  planted  in  rows  spaced  at  2-3  m  and,  within  row, 
spacing  is  1.5  m. 

Banana  suckers  are  planted  during  the  cooler  months  of  the  year  (September  to 
February)  in  northern  Oman  whereas  in  the  southern  region  planting  takes  place  during 
the  khariff  season  (June  to  September). 

Sucker  management 

It  is  very  common  to  find  a  large  number  of  suckers/mother  plants  in  perennial 
plantations.  This  not  only  encourages  competition  among  plants  but  also  promotes  the 
spread  of  diseases  especially  Ivfoko  and  leaf  spots.  Due  to  overcrowding  of  plantations  a 
microclimate  is  created  that  promotes  leaf  spots.  But  farmers  traditionally  follow  this 
practice  to  protect  the  plantation  from  sun  scorch.  It  is  suggested  to  maintain  2-3 
suckers/mother  plant. 

Weed  management 

\\6eds  cause  much  damage  to  banana  plantations  if  not  properly  managed.  Broad  leave 
weeds,  the  sedge  Cyperus  rotundus  and  grasses  such  as  Cynodon  dactylon  dominate 
(Sharma  1989).  Chemical  control  by  Glyphosate  (3.0-4.0  kg/ha)  is  practised.  Hand 
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weeding  is  labour-intensive  and  expensive.  Black  plastic  mulches  of  300  gauge  are  also 
used  to  conserve  soil  moisture  and  reduce  weed  population. 

Manure  and  fertilisers 

\\611-decomposed  organic  manure  (20-25  kg.)  is  applied  to  banana  plants.  Fishmeal  is 
also  applied  to  banana  plants  grown  in  coastal  areas.  This  is  supplemented  with  a 
uniform  dose  of  urea  (200  g/plant),  triple  super  phosphate  ( 100  g/plant)  and  potassium 
sulphate  (200  g/plant).  Utea  and  potassium  sulphate  are  applied  in  split  doses  while  all 
the  phosphorus  is  applied  at  the  time  of  planting.  In  poor  and  inadequately  fertilised 
soils,  N,  K,  Fe,  Mn,  and  Zn  deficiencies  are  common.  Seghir  ( 1992)  reported  serious 
deficiencies  of  Fe,  Mn,  and  Zh  in  banana  plantations  in  Salalah.  Several  micronutrients 
are  available  in  the  local  market  but  "Fetrilion  combi  2"  is  the  most  popular  and  is 
applied  at  a  concentration  of  0.2%in  banana  plantations  (Abdullah  et  al.  1983) 

Irrigation 

Banana  production  in  Oman  depends  on  artificial  irrigation  since  rainfall  is  scanty  and 
unpredictable  (<  100  mm/year).  Underground  water  is  replenished  through  various 
irrigation  systems  such  as  Al  falaj,  trench  and  basin.  Al  falaj  (tunnel  to  tap  ground 
water)  is  a  conventional  method  of  irrigation  and  is  commonly  used  in  old  plantations. 
Nowadays  most  new  plantations  are  drip-irrigated.  Banana  plants  are  irrigated  by  two 
lateral  drip  tubes  with  two  droppers  each  emitting  4  L/hour/plant.  Due  to  subsidies 
provided  by  the  Ministry  of  Agriculture  and  Fisheries,  most  of  the  plantations  are  being 
equipped  with  drip  irrigation  systems.  This  saves  precious  underground  water  and 
facilitates  use  of  sahne  water. 

Pests  and  diseases 

^hids  and  scale  insects  cause  serious  damage  to  banana  production  and  suitable 
control  measures  are  suggested  (Table  5). 

Diseases  are  a  threat  to  banana  cultivation.  Leaf  spot  diseases,  cigar  end  rot, 
anthracnose,  fruit  rots  and  Moko  disease  are  reported  in  banana  plantations  on  the 
Batinah  coast  (Shivanathan  et  al.  1993).  Although  high  humidity  prevails  and  is 
conducive  to  leaf  spot  diseases  on  the  Batinah  coast,  high  temperatures  ranging  from  40- 
45°  Cdo  not  permit  the  spread  of  fungal  diseases  (unpublished  reports). 

In  Salalah,  Mako  is  a  serious  disease  (\^ller  1981)  mainly  due  to  improper  cultural 
practices  and  infected  planting  material.  Dense  and  perennial  planting  and  use  of 
infected  tools  also  promote  the  spread  of  disease.  However  in  the  Salalah  region,  cigar 
end  rot  and  Sigatoka  disease  also  cause  reduction  in  yields  (Ibrahim  1981,  Hammouda 
1982,  Shestawi  1983).  High  humidity  and  a  continuous  film  of  moisture  on  leaves  favour 
the  spread  of  Sigatoka  especially  during  the  Khariff  season  (Hammouda  1985) . 
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Table  5.  Major  banana  pests,  diseases,  nematodes  and  their  control  measures. 


Name  of  disease 

Scientific  name 

Control  measures 

Pests 

Aphids 

Pentalonia  nigronervosa 

Demecron  15  mi/100  1  water 

Scales 

Planococcus  citri 

Supracide  40  150  ml/100  1  Vi^ater 

Fungal 

Sgatoka 

Mycosphaerella  muacola 

Bravo  500  3g/l  water,  Polyram  combi 
ou  Wr3g\lit,  Uitnane  M  4o  6gi\  water, 
Polyrom  combi  80  WP3g/l  water 

VCI  lldlllUlll  I  IICUUl  U  lilac 

IIIIIllllUAy  lUllC  Oy/I  WdLcJl 

Anthracnose 

Glomerella  cingulata 

uitanane  M  4o  og/i,  uitnane  M  4o  og/i 

Fruit  rot 

Erwinia,  Rhizopus 

Trimiltox  forte  3g/\ 

Post  harvest 

(Dolletotrichum  ssp. 

Thiabendazole  3g/l  water 

fruit  rot 

Bacterial 

Moko  disease 

Pseudomonas  solanacearum 

(1)  Use  of  disinfected  tools  (2)  Proper 
cultural  practices (3)  Use  of  healthy 
suckers 

Viral  diseases 

Cucumber 

(1)  Use  of  resistant  varieties 

mosaic  virus 

(2)  Healthy  suckers 

Aucuba 

Nematodes 

Helicotylenchus  multicinctus 

Fenamiphos  1 0%  granulesor 

Radopholus  am  His 

Ethoprophas  1 0%  granules 

Meloidogyne  incognita 

@  12-1 5  gm/plant  or  40-50  gm/stool 

M.  javanica 

Tylenchorynchus  coffeae 

Nematodes 

Plant  parasitic  nematodes  are  of  serious  concern  in  banana  plantations.  The  infected 
plants  produce  undersized  bunches  and  fingers  which  may  be  attributed  to  impaired 
physiology  of  the  infected  roots  which  absorb  insufficient  water  and  nutrients  thereby 
reducing  the  vigour  and  growth  of  the  plants,  resulting  in  poor  yield.  Das  Gupta  and  Gaur 
( 1986)  have  made  similar  observations. 

Nematodes  on  the  Batinah  coast 

Four  pathogenic  nematodes  were  reported  on  banana  on  the  Batinah  coast  (W&ller  et  al. 
1978).  Mani  et  al.  (1991)  reported  that  M.  incognita  and  M.  javanica  were  the 
predominant  populations  and  were  present  at  all  the  centres  (Table  6).  M.  incognita  was 
the  most  frequently  occurring  species  and  was  encountered  in  60%  of  the  samples 
collected  from  C^riyat,  Seeb,  Barka,  Rustaq,  Musanah,  Suweiq,  Saham,  Kaubourah  and 
Liwa.  The  severity  was  highest  at  Saham.  M  javanica  was  found  in  association  with 
M.  incognita  in  only  35%of  the  samples  and  was  prevalent  at  the  (^riyat,  Barka,  Rustaq, 
Suweiq,  Saham,  and  liwa  centres.  But  its  population  was  at  more  than  E1L  only  in  5% of 
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Table  6.  Occurrence  and  distribution  of  pathogenic  nematodes  on  the  Batinah  coast. 

Nematode 

Frequency  of 

Population 

Mean 

Distribution 

species 

occurrence  (%) 

range 

population 

Helicotylenchus 

70 

56-2170 

493 

Quriyat,  Seeb,  Barl^a, 

multicinctus 

Rustaq,  Musanaii,  Suweiq, 
Saliam,  Kaubourahi,  Liwa 
and  Shinas 

Meloidogyne 

100 

80-3360 

817 

-Do- 

incognita 

M.  javanica 

35 

100-558 

233 

Quriyat,  Barl<a,  Rustaq, 
Suweiq,  Saliam  and  Liwa 

Tyienchorynctius 

50 

74-800 

369 

Quriyat,  Seeb,  Barka, 

coffeae 

IV! usanah,  Saham, 
Kaubourali,  Liwa  and  Shinas 

the  samples  collected  from  Saham.  Hence  M.  incognita  seemed  to  be  important  in  view 
of  its  high  frequency  and  density  recorded  in  many  centres. 

H.  multicinctus  was  recorded  in  70%of  the  samples,  with  populations  more  than  ETL 
in  30%  of  the  samples  collected  (Table  6).  This  level  of  population  was  high  enough  to 
cause  significant  crop  loss. 

T.  coffeae  was  also  found  to  be  widespread  but  populations  higher  than  ETL  were 
observed  in  only  15%  of  the  samples  and  thus  may  not  be  a  serious  problem  at  the 
moment.  However  it  may  multiply  and  spread  to  new  areas  through  infected  planting 
materials  under  favourable  conditions. 

All  the  nematodes  of  banana  were  found  to  spread  to  new  locations  through  infected 
suckers.  Hence  it  is  essential  to  use  nematode -free  suckers  obtained  from  healthy  areas 
in  order  to  prevent  fiirther  spread  of  the  nematodes. 

Nematodes  in  Salalah 

The  burrowing  nematode  Radopholus  similis  is  a  serious  parasitic  nematode  in  Salalah 
(Mani  et  al.  1991).  Other  nematode  species  recorded  are  Meloidogyne  spp.  and  the 
lesion  nematode  Pratylenchus  musicola. 

Viral  diseases 

Regarding  virus  diseases,  only  mosaic  and  aucuba  mosaic  have  been  recorded,  which 
have  no  significant  effect  on  yield.  Banana  bunchy  top  virus  (BBTV)  is  not  present 
although  the  vector  Pentalonia  nigronervosa  is  prevalent.  This  maybe  attributed  to  the 
lack  of  source  of  infection  and  alternate  host  plants  belonging  to  the  Araceae  family 
(IVbghal  SM,  pers.  comm.) 

Abiotic  Stresses 

Banana  production  is  affected  by  various  abiotic  factors  such  as  heat  and  salt  stress.  Sun 
injury  on  developing  fruits  is  common  during  summer.  Due  to  high  evapotranspiration 
and  lack  of  moisture,  fruit  cracks  also  occur  and  reduce  fruit  quality  Bananas  irrigated 
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with  highly  saUne  irrigation  water  also  show  salt  injury  symptoms  due  to  accumulation  of 
Na+  and  Q-  ions  in  their  leaves. 


Harvesting 

Banana  bunches  are  harvested  so  that  the  fruit  reaches  the  market  in  a  mature,  green 
condition.  Ihey  are  then  artificially  ripened  by  ethylene  gas  in  PAMAP  (Public  Authority 
for  Marketing  of  Agricultural  Products)  ripening  centres  before  being  sold  to  the  retail 
markets.  Farmers  judge  maturity  on  the  basis  of  disappearance  of  angularity,  finger 
dullness,  sound  made  when  tapped,  shedding  of  floral  relics,  days  to  maturity  and 
proximity  to  markets.  Harvesting  is  done  manually  and  a  cut  is  made  in  the  side  of  the 
pseudostem  nearest  to  the  bunch  with  a  knife:  the  bunch  is  lowered  onto  the  shoulder 
and  severed. 


Post  harvest  and  marketing 

Transport 

Most  farms  do  not  have  cold  storage  facilities  of  their  own  and  thus  bring  the  produce  to 
the  nearest  PAMAP  centers  by  their  own  pick-up  vans. 

The  Public  Authority  for  IVIarketing  of 
Agricultural  Products  (RAM  A P) 

Most  bananas  produced  in  Oman  are  marketed  through  PAMAP.  This  was  established  in 
1981  and  began  to  operate  in  1985  (anonymous  1986).  Its  main  objective  is  to  encourage 
Omani  farmers  to  increase  the  production  of  fruit,  vegetables  and  other  agricultural 
crops  and  improve  the  produce  in  terms  of  quality,  quantity,  and  availability.  PAMAP 
began  commercial  operations  in  the  second  half  of  1985,  with  a  comprehensive  network 
consisting  of  six  distribution  centres  and  12  collection  centres,  established  in  the  Muscat 
area  and  other  regions.  The  Headquarters  at  Ghala  controls  activities  at  the  centre.  All 
the  centres  have  cold  storage  facilities.  Refrigerated  trucks  are  used  to  transport 
agricultural  produce  from  collection  centres  and  marketing  outlets.  PAMAP  supervises 
operation  and  management  of  the  banana  ripening  and  packing  factories  at  Salalah  for 
the  Southern  region  and  Suwaiq  on  the  Batinah  coast. 

Marketing  of  bananasby  PAMAP 

Banana  handling  and  marketing  is  controlled  by  PAMAP  that  is  obliged  to  purchase  all 
the  bananas  offered  to  it.  The  produce  is  transported  to  the  banana  factories  in  Salalah 
and  Suwaiq  at  the  farmer's  cost.  One  tenth  of  the  weight  is  deducted  for  the  stalk.  The 
total  value  is  then  computed  and  immediately  paid  out  to  the  farmer.  Bananas  are 
washed,  treated  with  fungicides,  packed  into  10  kg-boxes,  and  sent  to  the  ripening 
rooms.  After  ripening,  the  produce  is  distributed  to  various  PAMAP  centres  in  the 
country  by  refrigerated  truck. 
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The  performance  of  banana  handling  and  ripening  factories  in  Salalah  and  Suwaiq 
has  improved  over  the  years,  as  shown  by  reduced  postharvest  losses  (Table  7). 

Marketing  of  bananas  by  retailers 

Sometimes,  growers  sell  their  product  to  retailers  or  directly  to  supermarkets  in  order  to 
get  a  better  price  than  from  PAMAP.  Retailers  collect  bananas  at  farm  gate  price  and  sell 
bananas  either  ripe  or  raw  to  supermarkets.  The  quantities  marketed  in  this  manner  are 
very  limited. 

Table  7.  Bananas  handled  and  processing  losses  1982-1990  at  the  Salalah  centre. 


Year  Quantity  received      Quantity  processed     Processing        Losses  as  % 

(tons)  (tons)  losses       of  total  quantity 

received 


1982 

2  841.72 

1  768.71 

1  073.00 

37.8 

1983 

2  735.93 

2  382.45 

353.48 

12.9 

1984 

2  510.23 

2  295.22 

215.01 

8.9 

1985 

2  369.64 

2  228.23 

141.41 

6.0 

1986 

2  181.63 

2  092.11 

89.51 

4.0 

Weighted 

mean 

2  527.83 

2  153.34 

374.48 

14.8 

1987 

3  181.67 

2  975.72 

205.94 

6.0 

1988 

3  497.85 

3  258.40 

239.45 

7.0 

1989 

4  286.49 

4  059.16 

227.33 

5.0 

1990 

5  483.57 

5  220.26 

263.31 

4.8 

Uses 

Banana  is  used  for  various  purposes  but  the  table  fruit  it  is  the  most  commonly 
consumed  by  the  local  population  in  Oman.  However,  ethnic  populations  consume 
bananas  as  a  vegetable.  Farmers  use  banana-dried  leaves  and  pseudostem  waste  as 
compost.  Banana  wafers  and  banana  flavoured  milk  are  also  manufactured  and 
marketed  locally. 

Constraints  to  banana  production 

•  Lack  of  suitable  varieties  for  adverse  soil  and  climatic  conditions, 

•  Improper  cultural  practices, 

•  High  temperature:  increasing  salinity  in  soil  and  irrigation  water, 

•  Sigatoka  disease.  Cigar  end  rot  and  burrowing  nematodes, 

•  Abiotic  stresses  such  as  fruit  cracking,  salt  injury  and  micronutrient  deficiencies. 
Suggestions  for  friture  improvement 

•  Collection,  evaluation,  conservation  and  utilisation  of  genetic  resources  of  banana, 
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•  Introduction  and  testing  adaptability  of  varieties  tolerant  to  biotic  and  abiotic  stress, 

•  Determination  of  water  requirements  under  different  locations, 

•  Improved  production  technology  to  obtain  sustainable  production  and  acceptable 
fruit  quality, 

•  Development  of  a  processing  industry  for  utilisation  of  banana  and  its  by-products, 

•  Collaboration  and  exchange  of  research  with  international  research  institutes  such 
as  IMBAP  FHIAand  EMBRAPA, 

•  Improvement  of  existing  marketing  system. 
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Synthese  des  discussions 


Au  cours  de  cet  atelier,  17  communications  sont  presentees  :  six  d'Amerique  latine  et 
des  Caraibes,  sept  d'Afrique  et  quatre  d'Asie  et  du  Pacifique.  La  diversite  et  la  dyna- 
mique  de  la  filiere  bananiere  dans  les  differents  pays  et  regions  sont  passees  en  revue, 
permettant  de  mettre  en  lumiere  la  diversite  des  cultivars  de  bananiers  utilises  d'un 
pays  a  un  autre  et  au  sein  de  chaque  pays,  alors  que  les  contraintes  de  production  - 
ravageurs/maladies,  vent  et  autres  contraintes  climatiques,  fertilite  des  sols,  materiel 
vegetal  et  adoption  de  technologies  ameliorees  -  oflrent  beaucoup  de  traits  communs 
d'une  region  a  une  autre.  La  banane  plantain  occupe  une  place  primordiale  dans  I'ali- 
mentation  dans  certaines  parties  de  I'Afrique  et  de  I'Amerique  latine,  tandis  qu'ailleurs 
d'autres  types  sont  predominants.  Dans  I'ensemble,  90  %  environ  de  la  production  mon- 
diale  sont  destines  aux  marches  interieurs  et  a  la  consommation  familiale.  Les  systemes 
de  production  incluent  la  culture  de  jardin,  la  culture  associee,  les  petites  et  les  grandes 
plantations.  Cependant,  les  participants  ont  souligne  le  manque  de  statistiques  precises 
sur  la  filiere,  ainsi  que  la  necessite  de  caracteriser  les  differents  systemes  de  produc- 
tion. Bien  que  les  bananiers  produisent  des  fruits  tout  au  long  de  I'annee,  des  variations 
saisonnieres  interviennent  dans  la  production  et  le  prix  des  bananes.  En  outre,  les 
pertes  post-recolte  sont  elevees  dans  beaucoup  de  pays  et  le  manque  de  technologies 
post-recolte  se  fait  sentir.  Les  bananiers  servent  a  de  multiples  usages  -  alimentation, 
medecine,  rituels,  artisanat,  nourriture  pour  les  animaux,  etc.  -  et,  dans  des  pays 
comme  la  Thailande,  les  plants  et  leurs  fruits  sont  transformes  en  une  grande  diversite 
de  produits. 

Les  circuits  de  commercialisation  sont  d'une  complexite  similaire  dans  tons  les  pays, 
mais  on  constate  partout  des  faiblesses  dans  leur  organisation  et  un  manque  d'informa- 
tions  sur  les  marches.  Parmi  les  nombreuses  contraintes  qui  affectent  la  commercialisa- 
tion, les  participants  notent  plus  particulierement  le  mauvais  etat  du  reseau  routier, 
ainsi  que  le  manque  d'infrastructures  et  d'installations  de  stockage.  II  est  necessaire  de 
mettre  en  place  un  systeme  d'information  et  de  coUecter  des  donnees  sur  la  production, 
la  commercialisation  et  I'utihsation  des  bananes.  En  outre,  il  importe  de  disposer  de 
technologies  de  transformation  appropriees  pour  les  multiples  usages  des  bananiers, 
afin  d'assurer  la  securite  alimentaire  et  la  valorisation  de  la  production.  La  Thailande 
offre  a  cet  egard  un  excellent  exemple.  Enfin,  le  developpement  de  la  culture  biologique 
de  la  banane  ouvre  des  perspectives  qui  devraient  permettre  a  certains  pays  de  mieux  se 
placer  sur  le  marche  d'exportation. 
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Workshop  overview 

Ihis  workshop  consists  of  17  presentations,  six  from  Latin  America  and  the  Caribbean, 
seven  from  Africa  and  four  from  Asia  and  the  Pacific.  These  presentations  give  an 
overview  of  the  diversity  and  dynamics  of  the  banana  sector  in  the  various  countries  and 
regions.  The  diversity  of  cuhivars  of  bananas  produced  between  and  within  countries  is 
particularly  notable,  while  production  constraints — pests/diseases,  wind  and  other 
climate  constraints,  soil  fertihty,  planting  material  and  adoption  of  technologies — are 
common  across  the  regions.  It  is  clear  that  plantains  are  a  staple  food  in  parts  of  Africa 
and  Latin  America,  while  other  varieties  are  important  elsewhere.  Overall  around  90%of 
worldwide  production  is  used  for  internal  production  and  home  consumption.  Production 
systems  include  backyard,  mixed  crop  systems,  small  holder  plantations  and  large-scale 
plantations.  However  the  lack  of  accurate  statistics  concerning  the  sector  is  highlighted, 
together  with  the  need  to  characterise  the  different  production  systems.  Although  the 
crop  can  produce  year-round,  seasonal  patterns  of  production  and  price  of  bananas  are 
evident.  In  addition  post-harvest  losses  are  high  in  many  countries  and  the  lack  of  post- 
harvest  technologies  is  highlighted.  There  are  multiple  uses  of  bananas — food  use, 
medicinal,  ritual,  handcrafts,  animal  feed  etc.,  and  particularly  in  Thailand,  a  very  wide 
range  of  products  are  being  prepared  from  bananas. 

In  relation  to  marketing  channels,  the  complexity  of  such  channels  is  similar  in  all 
countries  but  there  is  generally  weak  organization  of  the  systems  and  a  lack  of  infor- 
mation. There  are  many  marketing  constraints,  particularly  poor  road  systems  and  lack 
of  infrastructure  and  storage  facilities.  The  need  for  an  information  system  and  the 
collection  of  data  on  production,  marketing  and  use  of  bananas  is  noted.  In  addition, 
processing  technologies  for  multiple  uses  of  the  crop  in  order  to  assure  food  security  and 
to  add  value  to  the  product  are  required.  The  example  of  Thailand  is  particularly 
relevant  here.  Furthermore,  the  development  of  the  organic  banana  sector  holds  promise 
for  some  countries  to  compete  in  the  export  market. 
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Diversite  et  dynamique 

desfi  Meres  de  production 

et  de  transformation  des  bananes 

de  consommation  locale 


H.  Tezenasdu  Montcel 


Abstract  -  The  diversity  and  dynamics  of  locally-consumed  banana  production 
and  processing  sectors  in  the  world 

Beyond  the  figures  for  production  (88  million  tonnes),  for  people  whose  livelihood 
depends  almost  only  on  bananas  (400  million),  the  number  of  producer  countries  (125) 
and  certain  consumption  figures  of  up  to  250  kg  per  person  per  year  in  some  countries, 
bananas  are  produced  in  very  different  environmental  contexts  for  various  reasons.  Many 
cropping  systems  and  harvesting ,  transport  and  marketing  procedures  are  used 
depending  on  the  variety/varieties  grown  to  meet  the  requirements  of  consumers  or  end- 
users. 

Bananas  are  grown  mainly  for  the  fruits  but  also  for  the  leaves  and  fibres.  The  flowers 
and  even  the  stems  are  appreciated  in  some  cases. 

The  fruits  are  eaten  fresh,  cooked  or  fried.  They  are  processed  to  make  chips,  aperitif 
crisps,  purees  and  jam.  Agri-industry  uses  the  high  starch  content  in  the  manufacture  of 
ketchup  and  all  other  pulp-based  products. 

Resume 

Au  dela  des  chiffres  de  production  (88  millions  de  tonnes),  des  personnes  concernees 
vivant  presque  exclusivement  des  bananes  (400  millions),  du  nombre  de  pays  producteurs 
(125)  et  de  certains  chiffres  de  consommation  allant  jusqu'a  250  kg  par  person ne  et  par 
an  dans  certains  pays,  les  bananiers  sont  produits  dans  des  context e  environnementaux 
tres  differentspour  diverses  raisons. 

Les  system es  de  culture  utilises,  le  processus  de  recolte,  de  transport,  de  mise  en  marche 
du  produit  bananier  sont  nombreux  et  fonction  de  la  ou  des  varietes  utilisees  pour  satis- 
faire  lesbesoinsdu  consommateur  ou  de  I'utilisateur  final. 


CIRAD-FLHOR,  Montpellier,  France. 
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Produit  principalement  pour  son  fruit,  le  bananier  I'est  aussi  pour  ses  feuilles  et  ses  fibres. 
Sa  fleur  est  elle-meme  appreciee  dans  certains  cas,  voire  aussi  sa  tige. 
Son  fruit  est  consomme  frais,  cuit  ou  frit.  II  est  transforme  en  f rites,  ctiips  aperitives,  pu- 
rees, confitures.  C'est  sa  teneur  en  amidon  qui  interesse  les  agro-industriels pour  en  faire 
du  Ketchup  ou  tout  autre  produit  a  base  de  pulpe. 

Introduction 

Avec  plus  de  88  millions  de  tonnes  de  bananes  produites  dans  le  monde  en  1997,  dont 
15  %sont  exportees,  les  productions  bananieres  sont  en  constante  augmentation,  +  72  % 
depuis  les  annees  1970  (51  millions  de  tonnes). 

Ces  chiffres  a  eux  seuls  montrent  le  dynamisme  des  filieres  bananiers.  Cependant,  la 
diversite  et  la  dynamique  de  ces  filieres  reposent  sur  tout  un  ensemble  d'acteurs,  directe- 
ment  impliques  dans  tous  les  stades  de  I'elaboration  et  de  I'echange  du  produit  banane. 

«  Producteurs,  transporteurs,  distributeurs,  consommateurs  mais  aussi  associations, 
societes  d'etudes,  pouvoirs  publics,  agences,  chercheurs,  media,  centres  techniques  et 
autres  contribuent  a  construire  et  faire  fonctionner  le  marche  ». 

La  diversite  des fi  lieres  et  leur  importance 

Dans  le  cas  des  bananiers  on  distinguera  quatre  grands  types  de  filieres  : 

•  Les  filieres  de  production  intensive  des  bananes  pour  I'exportation  (marche  des 
Cavendish) , 

•  Les  nouvelles  filieres  de  production  des  Cavendish  pour  I'exportation  (Fair  Trade, 
bananes  biologiques,  etc.), 

•  Les  filieres  de  production  et  de  transformation  des  bananes  pour  les  consommations 
locales, 

•  Les  filieres  de  production  et  de  transformation  des  autres  bananes  pour  I'exportation 
Les  deux  premieres  filieres  d'exportation  des  Cavendish  representent  12,6  millions 

de  tonnes,  dont  0,15  million  de  tonnes  pour  les  Cavendish  Fair  Trade  et  biologiques. 
Cette  seconde  filiere  est  en  pleine  expansion. 

Les  deux  autres  filieres  de  production  et  de  transformation  des  bananes  pour  la 
consommation  locale  et  I'exportation  representent  75,4  milhons  de  tonnes  (figures  1,  2 
et3). 

En  complement  des  volumes  produits  qui  ne  sont  pas  forcement  un  bon  critere  pour 
mesurer,  evaluer  et  suivre  la  dynamique  d'une  fihere  de  production,  d'autres  criteres  doi- 
vent  etre  pris  en  compte  pour  etudier  une  filiere  alimentaire.  Ce  sont : 

•  le  nombre  de  personnes  vivant  de  la  filiere, 

•  leur  degre  de  dependance  vis-a-vis  de  cette  filiere, 

•  I'importance  de  la  filiere  pour  la  securite  alimentaire  des  populations  d'une  zone, 
d'un  pays  et  de  la  region, 

•  I'importance  de  cette  filiere  pour  le  developpement  agro-economique  de  la  zone. 
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Source  :  T.  Lescot,  Cirad-Rhor  in  Fruitrop  51  (octobre  1998). 


Figure  1.  Production  mondiale  de  bananespar  zoneset  par  types (millionsde  tonnes). 


II  faut  egalement  prendre  en  compte  : 

•  Les  criteres  purement  economiques  (competitivite,  durabilite,  equite,  etc.), 

•  I'importance  de  cette  filiere  vis-a-vis  d'autres  filieres  comparables  (autres  cultures  frui- 
tieres,  cultures  alimentaires  de  base), 

•  la  capacite  de  cette  filiere  a  s'adapter  aux  besoins  du  consommateur  ainsi  qu'aux 
contraintes  qui,  elles,  evoluent  sans  cesse,  et 

•  le  dynamisme  de  I'ofire  et  de  la  demande  du  marche. 
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12,5  % 


/ 
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18,7% 


Europe 
/  0,5  % 


Asie  +  Pacifique 
31,3% 


Afr.  du  Nord/Moyen  Orient 
1,1  % 


R-oduction  totale  :  88  244  438  tonnes 


Source  :  T.  Lescot,  Cirad-Rhor  \n  Fruitrop  51  (octobre  1998). 


Figure  2.  Repartition  globale  de  la  production  de  bananes  (%). 

Dynamisme  et  diversite 

La  diversite  constatee  dans  les  filieres  bananiers  est  une  nouvelle  preuve  de  leur  dyna- 
misme. EUe  repose  sur  : 

•  la  nature  du  «  produit  »  bananier  (produits  frais,  produits  transformes)  et  done  de 
ses  caracteristiques  alimentaires  :  aliment  de  base,  de  substitution  et  de  confort 
(voir  figure  4  :  dilferents  cultivars  de  bananiers  en  Asie  du  Sud-Est)  et/ou  de  ses 
caracteristiques  industrielles, 

•  la  destination  finale  du  «  produit  »  (marche  local,  marche  des  grand  centres  urbains, 
marche  d'exportation,  Industrie)  et  done  la  prise  en  compte  des  exigences  de  ces 
marches  en  terme  de  qualite, 

•  I'eloignement  des  zones  de  production  par  rapport  au  consommateur  et  au  client, 

•  les  conditions  de  mise  en  marche  du  produit  :  transport,  logistique,  forme  de  distri- 
bution, etc., 

•  les  acteurs  de  la  filiere  :  leur  specificite  socioculturelle,  leur  technicite,  les  relations 
qu'ils  entretiennent,  le  contexte  agro-socio-economique  dans  lequel  ils  vivent. 


Evaluer  la  dynamique  d'une  filiere 

Pour  evaluer  la  dynamique  d'une  filiere,  on  verra  que  plusieurs  criteres  peuvent  etre  pris 
en  compte.  Qiacun  de  ces  criteres  pouvant  etre  applique  a  un  maillon  de  la  filiere.  On 
prendra  ici  un  seul  exemple  :  le  critere  «  Aiaptabilite  des  acteurs  aux  contraintes  agri- 
environnementales  qui  les  entourent  »  avec  pour  acteurs  concernes,  les  producteurs. 

Les  producteurs  de  bananiers  utilisent  tons  les  systemes  agraires  connus  (tableau  1). 
Cela  montre  bien  leur  adaptabiUte  et  le  dynamisme  dont  ils  ont  toujours  fait  preuve. 
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Tableau  1.  Les families  de  systemes  agraires. 


Families  de  systemes  agraires  Sous-families 


1  -  Systemes  pre-agraires 

1a 

-  Systemes  forest  iers 

1b 

-  Systemes  littoraux 

2  -  Systemes  d'abattis-brulis 

2a 

-  Agriculture  vivriere  avec  fi  che  ligneuse  en  rotation 

2b 

-  Systemes  avec  friche  pastorale  a  savanisation  entretenue 

3-Systemesde  polyculture- 
petit  elevage 

3a 

-Systemesd'agriculture  pluviale 

3b 

-Systemes avec  equipement  hydraulique  collectif 

4  -  Les  plantations  familiales 

4a 

-  Systemes  avec  reserve  d'espace  et  diversification  possible 

4b 

-  Systemes  avec  faible  reserve  d'espace  et  specification 

5  -  Les  «  grandes  »  plantations 

5a 

-  Grands  domainesprives  plusou  moins  extensif  s 

5b 

-  Plantations des  societes agro-industrielles 

5c-  Societes  d'etat  et  cooperatives  en  economie  planifiee 

6  -  L'elevage  extensif 
de  plein  air 

6a 

-  Grands  domaines  prives 

6b 

-  Grands  domaines  prives  avec  agriculture  mecanisee 

6c 

-  Elevage  laitier  et  production  a  I'embouche 

7  -  Systemes  peri-urbains 

7a 

-  Polyculture  peri-urbaine 

7b 

-  Horticulture  specialisee 

7c 

-  Elevage  horssol 

8  -  Systemes  aquacoles 
specialises 

8a 

-  Lagunes 

8b 

-Mangroves 

Analyse  des  communications  de  la  session  2 

Sur  les  dix-sept  communications  presentees,  dix  portent  sur  les  productions  de  bananes 
plantain  (5/6  de  la  zone  Amerique  latine,  Caraibes,  4/7  d'Afrique),  deux  sont  sur  les 
bananiers  d'Afrique  de  I'Est,  une  sur  les  bananes  «  a  cuire  »  du  Pacifique  (popo'ulu, 
maia  maoli),  une  sur  les  ABB  en  Afrique,  une  sur  les  autres  bananes  «  dessert  »  d'Asie  et 
trois  sur  les  productions  bananieres  en  general. 


Conclusion 

En  conclusion,  on  retiendra  que  la  diversite  des  filieres  de  production  de  bananes  plan- 
tain est  etudiee  tant  en  Afrique  qu'en  Amerique  latine  mais  que  peu  d'etudes  portent  sur 
les  productions  de  bananiers  en  Asie,  pourtant  centre  d'origine  des  bananiers.  Les  pro- 
ductions de  M  textilis  (Abaca),  et  des  ensete  n'ont  pas  fait  I'objet  de  communications. 
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Source  :  T.  Lescot,  Cirad-Flhor  in  Fruitrop  51  (octobre  1998). 


Figure  3.  Repartition  regionale  de  la  production  de  bananes par  types  (%). 
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'Pisang  Ambon  Putih'{l)  ;  'Rsang  Embun'(M)  ,  'Annbon'(F) 


'Pisang  Barangan'{l)  ;  'Pisang  Berangan'(M)  ;  'Lakatan'(F) 


'Rsang  Ambon  Lumut'(l)  ;  'Pisang  Masak  Hijau'(M) 
'Bungulan'(F)  ;  'Kluai  Horn  Khieo'(T) 


'Rsang  Awak'(l  &  M)  ;  'Katali'(F)  ;  'Kluai  Namwa'fT) 


'Rsang  Raja  Sereh'(l)  ;  'Rsang  Rastali'(M)  ;  'Latundan'(F) 


'Pisang  Nipah'(M)  ;  'Pisang  Kepok'(l)  ;  'Saba'(F)  ;  Kluai  rim  (T)  'Pisang  Nangka'(i  &  M) 

Figure  4.  Principaux  cultivarsbananiersd'Asie  du  Sud-Est. 
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'Rsang  Mas'(l  &  M)  ;  ■Annas'(F)  ;  'Kluai  Khai'(T) 


Figure  4.  Principaux  cultivarsbananiersd' 


'Kluai  Horn 
Thong'(T) 


Note  : 

(F)  Philippines 
(I)  Indonesie 
(M)  Malaisie 
(T)  TInailande 


Source  : 

Banana,  Fruit  development,  postharvest 
physiology,  liandling  and  marketing  in 
ASEAN.  ASEAN  Food  Handling  Bureau, 
1990. 


Sud-Est  (suite). 
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Importance  des  productions 
locales  de  bananeset  bananes 
plantain  en  Amerique  latine 
et  dans  les  Caraibes 


Thierry  Lescot^  et  Franklin  Rosales^ 


Abstract  -  The  importance  of  local  production  of  banana  and  plantain  in  Latin 
America  and  the  Caribbean 

Annual  production  of  banana  and  plantain  in  Latin  America  and  the  Caribbean  exceeds 
31  million  tonnes  (nearly  36%  of  world  production)  grown  on  some  1.4  million  hectares 
of  land.  Less  than  a  third  of  production  is  for  export  (9.9  million  tonnes  of  "Cavendish" 
banana),  generating  an  economic  s/stem  that  makes  it  possible  to  develop  competitive, 
technically  advanced  agriculture  with  support  from  large  research  programmes.  Most  of 
the  remaining  two-thirds  (some  22  million  tonnes)  is  in  the  hands  of  small  farmers  with 
low  incomes  but  with  good  labour  profitability.  These  crops  consist  mainly  of  plantain 
(over  7.3  million  tonnes),  cooking  bananas  (more  than  6.5  million  tonnes  of  "ABB"  and 
other  groups),  "Figue  pomme/Pome"  and  "  Gros  Michel"  (more  than  5.8  million  tonnes) 
and  "Cavendish"  bananas  for  local  consumption  (over  5  million  tonnes).  However,  the 
genetic  diversity  of  production  is  relatively  small  in  comparison  with  that  on  other 
continents. 

Latin  America  and  the  Caribbean  have  undergone  deep-seated  changes  over  the  pa^  ten 
years  or  so:  government  decentralisation,  reduction  of  public  investment  in  agricultural 
research,  privatisation  of  state  enterprises  and  the  liberalisation  of  markets  —  affecting 
the  life  of  millions  of  farmers —  and  the  reform  of  the  food  and  agricultural  system  in  the 
region.  Up  to  now,  the  productivity  of  both  the  agricultural  sector  in  general  and  the 
banana  sector  in  particular  has  improved  thanks  to  an  increase  in  production  mainly 
through  the  use  of  chemicals  and  irrigation  and,  in  certain  cases,  the  use  of  more 
productive  and/or  improved  varieties.  However,  the  continuous  and  often  exaggerated 
use  of  chemicals  is  causing  a  potential  problem  for  public  health  and  environmental 
damage. 

Increased  productivity  therefore  requires  the  distribution  of  improved  varieties,  more 
efficient  organisation  of  marketing  channels,  support  for  agricultural  research  and  the 
adaptation  of  techniquesthat  are  more  rational  and  more  respectful  of  the  environment. 


^  CIRAD-FLHOR/IICA,  Santo  Domingo,  Republique  Dominicaine. 
2  INIBAP-LACNET,  Turrialba,  Costa  Rica. 
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Resume 

La  production  de  bananeset  plantains  en  Amerique  latine  et  dans  les  Car a'ibes  depasse  les 
31  millions  de  tonnes  annuelles  (presque  35  %  de  la  production  mondiale)  sur  quelques 
1,5  millions  d'hectares.  Mains  d'un  tiers  de  cette  production  est  destine  a  I'exportation 
(banane  de  type  «  Cavendish  »,  10  millions  de  tonnes)  et  genere  un  systeme  economique 
qui  permet  de  developper  une  agriculture  competitive,  technique  et  appuyee  par  des pro- 
grammes importants  de  recherche.  Les  deux  tiers  restants  (quelques  22  millions  de 
tonnes)  sont,  dans  leur  grande  majorite,  aux  mains  de  pet  its  producteurs  a  faibles  reve- 
nus,  mais  avec  une  bonne  rentabilite  du  travail.  Ces  productions  concernent  principale- 
ment  les  plantains  (plus  de  7,2  millions  de  tonnes),  les  bananes  «  Silk/Figue  pom- 
me/Pome  »  et  «  Gros  Michel  »  (presde  5  millions  de  tonnes),  les  bananes  «  Cavendish  »  de 
consommation  locale  (plus  de  8  millions  de  tonnes)  et  les  bananes  «  a  cuire  »  (ABB  et 
autres,  presde  800000  tonnes),  dependant,  la  diversite  genetique  de  ces  productions  est 
relativement  faible  par  rapport  aux  autres  continents. 

Depuis  une  dizaine  d'annee,  I'Amerique  latine  et  les  CaraTbes  subissent  de  profonds  chan- 
gements  :  decentralisation  des  gouvernements,  diminution  des  investissements  publiques 
en  recherche  agricole,  privatisation  des  entreprises  d'Etat  et  liberalisation  des  marches. 
Cela  affecte  la  vie  de  millions  de  paysanset  reforme  le  systeme  alimentaire  et  agricole  de 
la  region.  Jusqu'a  present,  la  productivite  du  secteur  agricole  en  general,  et  du  secteur 
bananier  en  particulier,  s'est  amelioree  grace  a  I'augmentation  de  la  production  avec 
I'utilisation  de  produitschimiqueset  I'irrigation  et,  dans  quelques  cas,  avec  rutilisation  de 
varietes  plus  product  rices  et/ou  ameliorees.  Cependant,  le  recourscontinu  et  souvent  exa- 
gere  aux  produits  chimiques  cree  un  problems  potentiel  de  sante  publique  et  de  degra- 
dation de  I'environnement.  L'augmentation  de  la  productivite  devra  done  passer  par  la 
diffusion  de  varietes  ameliorees,  d'une  organisation  plus  efficace  des  filieres  de  mise  en 
marche,  d'un  appui  a  la  recherche  agricole  et  de  I'adaptation  de  techniques  de  produc- 
tion plus rationnelles et  plus respectueusesde  I'environnement. 

Introduction 

Durant  les  dix  dernieres  annees,  les  pays  d'Atnerique  latine  et  des  Caraibes  (LAQ  ont 
ete  affectes  par  des  changements  radicaux  dans  leurs  strategies  de  developpement.  Ces 
changements,  qui  incluent  entre  autres  la  decentralisation  des  gouvernements,  la  dimi- 
nution des  investissements  publics  dans  la  recherche  agricole,  la  privatisation  des  entre- 
prises d'Etat  et  la  liberation  des  marches,  ont  affecte  la  vie  de  millions  de  personnes  et 
ont  reforme  le  systeme  alimentaire  et  agricole  de  la  region.  IVfelgre  les  nombreux  efforts 
realises  et  une  stabilisation  des  revenus  per  capita  durant  la  periode  1990-1995,  le  pour- 
centage  de  personnes  sous  le  seuil  de  pauvrete  est  le  meme  qu'il  y  a  25  ans  (46  %). 

Le  developpement  «  durable  »  de  I'agriculture  devient  critique  pour  le  developpe- 
ment economique  et  social  de  la  region,  puisque  la  production  agricole  per  se  represente 
plus  de  90  milliards  de  dollars.  Pres  de  16  millions  de  petits  agriculteurs  participent  a  ce 
systeme  et  produisent  la  majeure  partie  des  aliments  de  base.  Les  grands  producteurs 
quant  a  eux,  n'intervenant  que  pour  moins  de  5  %du  total,  mais  controlent  plus  de  90  % 
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des  terres  disponibles.  La  situation  particuliere  de  la  production  de  bananes  et  plantains 
en  zone  LAC  n'echappe  pas  a  ce  contexte  general. 

Les  bananes  produites  pour  I'exportation,  qui  ne  representent  qu'un  peu  plus  de  10  % 
de  la  production  mondiale,  sont  principalement  cultivees  dans  la  zone  LAC  (30  %).  EUes 
ont  done  un  impact  socio-economique  important  et  sont  un  facteur  clef  pour  la  securite 
alimentaire  et  economique  de  pres  de  200  millions  de  personnes.  L'Equateur,  qui  est 
I'exportateur  le  plus  important,  produit  quasiment  la  meme  quantite  de  bananes  pour  sa 
consommation  interne  que  pour  I'exportation.  La  Colombie,  quant  a  elle,  n'exporte  qu'un 
tiers  de  sa  production.  Dans  la  plupart  des  iles  «  sous  le  vent  »,  cette  culture  represente 
pres  de  90  %des  exportations,  70  %des  devises  etrangeres,  60  %des  emplois  agricoles  et 
16  a  17  %de  leur  PIB.  C'est  parfois  la  seule  source  de  revenus  pour  les  communautes 
rurales.  Ces  productions  sont  souvent  situees  sur  des  terrains  difficiles  ou  en  pente  et 
dans  de  petites  exploitations  familiales  :  environ  27000  producteurs  avec  une  superficie 
moyenne  de  deux  hectares.  ASaint-Mncent,  pres  de  la  moitie  des  actifs  sont  en  relation 
avec  la  production  de  la  banane  (culture  et  commerce)  et  plus  de  50  %des  revenus  des 
exportations  de  Itle  proviennent  du  marche  de  la  banane. 

L'Amerique  latine  et  les  Caraibes  sont  aussi  la  premiere  region  productrice  de 
bananes  plantain  du  monde  {Musa  sp.  AAB),  avec  une  production  annuelle  de  plus  de 
7  millions  de  tonnes.  Ces  productions  alimentent  quasi  exclusivement  les  marches 
locaux.  La  Colombie,  premier  producteur  et  exportateur  au  monde,  avec  pres  de  3  mil- 
lions de  tonnes  annuelles,  exporte  seulement  4  %de  sa  production  (120000  tonnes). 
Dans  d'autres  pays  de  la  region,  et  plus  particulierement  en  Equateur,  Republique  Domi- 
nicaine,  Haiti,  Panama  et  \fenezuela,  la  banane  plantain  constitue  une  part  importante 
de  I'alimentation  nationale. 

Jusqu'a  present,  les  niveaux  de  productivite  du  secteur  agricole,  et  du  secteur  bana- 
nier  en  particulier,  se  sont  maintenus  voire  ameliores,  souvent  avec  le  recours  aux 
intrants  chimiques  et  a  I'irrigation  et,  dans  quelques  cas,  avec  I'utilisation  de  varietes 
ameliorees.  Cependant,  I'utilisation  continue  et  exageree  de  produits  agro-chimiques 
cree  un  probleme  potentiel  de  sante  humaine  et  d'environnement. 

L'Amerique  latine  dispose  de  ressources  importantes,  tant  pour  le  developpement 
economique  que  pour  la  production  d'aliments.  Elle  compte  23  %de  la  terre  arable  mon- 
diale, 12  %en  culture  et  46  %de  forets  tropicales.  Cependant,  I'extension  de  la  frontiere 
agricole  et  la  surutilisation  des  terres  disponibles  representent  des  dangers  tres  impor- 
tants.  Le  manque  de  technologies  appropriees  et  d'opportunites  economiques  paraissent 
continuer  a  pousser  les  populations  rurales  pauvres  a  travailler  plus  intensement  sur  ces 
sols  deja  fragilises  et  a  migrer  vers  une  frontiere  forestiere  toujours  plus  lointaine,  pre- 
caire  et  reduite. 

Les  changements  occasionnes  par  les  ajustements  structurels  ont  permis  une  predo- 
minance du  secteur  prive  sur  I'economie.  La  decentralisation  des  Etats  a  permis  de 
compter  sur  des  programmes  d'appui  plus  effectifs  et  mieux  ajustes  a  la  realite  locale, 
bien  que  les  institutions  publiques  continuent  de  souffrir  d'un  manque  de  moyens  analy- 
tiques  et  financiers  leur  permettant  d'affronter  les  nouvelles  responsabiUtes. 
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Nombreux  sont  done  les  defis  des  prochaines  annees,  oil  la  participation  de  tons  est 
imperative ment  necessaire.  II  faut  que  tons  les  niveaux  (a  I'interieur  et  a  I'exterieur  de 
chacun  des  pays)  soient  consolides  et  que  les  politiques  agricoles  soient  plus  orientees 
vers  I'augmentation  de  I'utilisation  de  technologies  plus  respectueuses  de  I'environne- 
ment  a  I'aide  de  toutes  les  connaissances  disponibles.  Parallelement,  nous  devons  rester 
vigilants  sur  le  fait  que  toute  cette  information  disponible  soient  prises  en  compte  dans 
les  nouvelles  strategies  d'utilisation  de  la  terre  et  des  autres  ressources,  et,  une  fois  que 
I'infrastructure  de  la  production  s'ameliorera,  que  Ton  obtienne  un  re-investissement 
significatif  dans  la  recherche  agricole. 

Dans  ce  contexte,  I'lMBAP  a  fixe  quelques  priorites  qui  cadrent  avec  sa  mission  ins- 
titutionnelle  : 

•  Consolider  les  efforts  en  amelioration  genetique, 

•  Renforcer  les  activites  regionales, 

•  Augmenter  I'efificacite  des  echanges  de  materiel  genetique, 

•  Coord onner  les  efforts  de  mise  en  collection  et  conservation  du  materiel  genetique, 

•  Faciliter/coordonner  les  strategies  de  recherches, 

•  IVfettre  en  place  des  campagne  d'information  et  de  conscientisation  publique, 

•  Promouvoir  et  renforcer  la  collaboration  Internationale. 

Les  productions  bananieres  et  I'alimentation 

Stuation  generale,  lesdonneesstatistiques 

Apartir  des  donnees  nationales,  reprises  par  la  FAO  et  diverses  missions  de  specialistes 
(QRAD,  INIBAP),  un  tableau  des  productions  (annexe  1)  a  pu  etre  etabli  par  pays  pour 
I'annee  1997  pour  quatre  types  de  productions  :  bananes  plantain,  autres  bananes  «  a 
cuire  »  (incluant  les  types  AAA  d'altitude),  Cavendish  et  autres  bananes  de  type 
«  dessert  ». 

Malgre  un  recoupement  avec  les  niveaux  de  consommation  (d'apres  quelques 
enquetes  et  en  retranchant  les  exportations  et  une  estimation  de  la  part  consacree  a 
I'alimentation  animale) ,  en  relation  avec  les  niveaux  de  population  pour  I'annee  decrite, 
ces  donnees  sont  encore  estimatives. 

La  zone  Amerique  latin e/Caraibes  produit  pres  de  36  %des  Musacees  avec  pres  de 
31,7  millions  de  tonnes.  La  repartition  de  ces  productions  (figure  1)  est  la  suivante  : 

•  18,7  millions  de  tonnes  de  bananes  de  type  «  Cavendish  »,  dont  10,2  millions  font 
I'objet  du  principal  commerce  international  de  la  banane  (83  %du  marche  mondial 
d'exportation)  vers  les  pays  du  Nord  principalement. 

•  7,3  millions  de  tonnes  de  bananes  plantain,  dont  seulement  235  000  tonnes  font  I'objet 
d'exportation  essentiellement  vers  les  pays  du  Nord  (parfois  entre  pays  voisins).  La 
zone  demeure  toutefois  la  principale  exportatrice  (97  %du  marche  mondial). 

•  5  millions  de  tonnes  d'autres  bananes  «  dessert  »,  avec  un  poids  important  du  culti- 
var  «  Gros  Michel  »,  present  dans  la  plupart  des  pays  et  toujours  plus  apprecie  par  les 
populations  que  les  «  Cavendish  »,  et  des  types  «  Figue  pomme/Silk  »  et  «  Pome  » 
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essentiellement  produits  et  consommes  en  quasi  totalite  au  Bresil  (avec  plus  de 
3  millions  de  tonnes,  deuxieme  producteur  mondial  de  Musacees)  mais  aussi  en 
Bolivie  et  au  \fenezuela. 

•  800000  tonnes  d'autres  «  bananes  a  cuire  »,  essentiellement  ABB  de  type  «  Bluggoe  », 
mais  aussi  AAAd'altitude,  jusqu'a  2000  m  sur  les  flancs  humides  de  la  cordillere  des 
Andes. 


Figure  1.  Repartition  de  la  production  de  Musacees  en  Amerique  latine  et  dans  les  Caraibes. 


La  distribution  varietale 

Mse  a  part  I'omnipresence  du  sous-groupe  «  Cavendish  »  (les  nombreux  clones  sont  pra- 
tiquement  tons  representes,  avec  meme  I'apparition  de  plusieurs  mutations  par  la  pres- 
sion  de  I'environnement  et  de  selections  de  masse  sur  de  grandes  superficies),  les  autres 
sous-groupes  sont  inegalement  representes  : 

AA 

Seul  le  cultivar  de  type  «  sucrier  »  est  present,  son  importance  est  faible  mais  sa  distri- 
bution est  relativement  homogene.  A  noter  cependant  des  productions  importantes 
visant  un  marche  local  specialise,  et  celui  de  I'exportation  dans  les  Andes  colombiennes 
(800-1200  m,  premier  exportateur  mondial)  et  dans  la  zone  bananiere  equatorienne. 
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Plusieurs  variations  somaclonales  naturelles  sont  observables  (difference  de  hauteur, 
nombre  de  doigts,  dimension  et  qualite  du  doigt)  mais  peu  sont  repertoriees. 

A  noter  aussi  des  tentatives  de  production  et  d'exportation  d'autres  petites  bananes 
de  ce  groupe  avec  I'appui  de  programme  de  selection  varietale  du  QRAD-FLHOR  aux 
Antilles  fran^aises. 

AAA 

Sous -groupe  «  Gros  Michel  »  :  malgre  la  disparition  des  grandes  plantations  de  cet 
important  representant  du  groupe  «  banane  dessert  »  dans  les  annees  cinquante-60  par 
la  fusariose  ou  maladie  de  Panama  (Ralstonia  (Fusarium)  oxysporum  var.  cubense), 
celui-ci  reste  toujours  le  plus  apprecie  par  les  populations  locales  qui  «  denigrent  » 
quelque  peu  les  «  Cavendish  ». 

Les  quantites  produites  et  consommees  sont  done  souvent  importantes  mais  tres  dif- 
ficilement  chiffrables  (aucunes  statistiques  fiables). 

Les  productions  sont  rarement  en  monoculture,  ce  qui  evite  fortement  I'incidence  de 
la  maladie  de  Panama,  et  generalement  sans  intrants.  EUes  sont  localisees  dans  la  plu- 
part  des  zones  de  production  des  bananiers  de  consommation  locale,  et  plus  particulie- 
rement  en  zone  andine  jusqu'a  1 800  m  d'altitude.  Sur  sol  riche  en  matiere  organique 
(ex. :  andosols),  il  n'est  pas  rare  de  voir  des  regimes  de  plus  de  75  et  parfois  100  kg ! 

Depuis  quelques  annees,  un  marche  d'exportation  se  developpe  visant  la  demande  de 
bananes  «  biologiques  »  (Costa  Rica,  Colombie,  etc.)  vers  I'Europe  du  Nord.  Cette  activi- 
ty consiste  principalement  a  recolter  les  productions  traditionnelles  sans  intrants  et  a 
les  conditionner. 

Sous^roupe  «  Red/Figue  rose  »  :  ce  sous-groupe  n'a  pas  reellement  une  importance 
agiicole  ou  commerciale  mais  on  rencontre  souvent  quelques  plantes  dans  le  paysage 
des  regions  productrices  de  Musacees. 

Sous-groupe  «  Mutika/Lujugira  »  :  ce  sous-groupe  est  important  dans  les  zones 
d'altitude,  de  1400  a  2100  m  (region  andine)  ou  il  fait  partie  des  produits  de  base 
(consomme  bouilli)  et  porte  le  nom  de  «  Guineo  ». 

AAB 

Sous-groupe  «  Plantain  »  :  c'est  le  principal  groupe  pour  les  bananes  de  consommation 
locale.  Son  importance  varie  suivant  les  regions  et  les  pays.  Si  la  diversite  genetique  de 
ce  sous-groupe  n'est  pas  aussi  importante  que  celle  rencontree  en  Afrique,  pratiquement 
tons  les  « types  »  sont  representes  : 

•  type  «  French  »  :  il  est  majoritaire  dans  les  lies  anglaises  des  Caraibes,  a  Haiti  et  au 
Perou.  Mais  on  le  retrouve  un  peu  partout  dans  toutes  les  zones  de  production  du 
continent  et,  plus  particulierement,  en  zone  d'altitude  jusqu'a  la  limite  des  bananiers 
(2100  m). 

•  type  «  Faux  corne  intermediaire  »  («  batard  »)  :  type  majoritaire  dans  les  principales 
zones  de  production  de  Colombie  (zone  cafeiere,  a  moyenne  altitude  :  1  100  - 
1 600  m),  de  RepubUque  Dominicaine  (Qbao  central)  et  de  Porto  Rico. 
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•  Type  «  Faux  corne  »  (classique)  :  type  majoritaire  dans  les  autres  pays.  C'est  ce  type 
qui  est  normalise  pour  I'exportation. 

•  Type  «  \tai  corne  »  :  rencontre  uniquement  et  en  faible  proportion  en  zone  amazo- 
nienne  de  I'Equateur  et  du  Perou. 

Dans  chacun  de  ces  groupes,  il  est  frequent  de  voir  des  variations  somatiques  natu- 
relles  classiques  de  type  couleur  du  pseudotronc  et,  plus  rarement,  sur  la  taille  (nanis- 
me,  gigantisme)  et  la  forme  du  regime. 

Sous-groupe  «  Silk  »  :  groupe  de  premiere  importance  en  banane  «  dessert  »  pour  le 
Bresil  (premier  producteur  mondial  et  done  poids  principal  de  la  production  nationale), 
relativement  important  en  Bolivie  et  au  \6nezuela.  Ailleurs,  et  bien  que  peu  important,  il 
est  present  dans  presque  toutes  les  zones  de  production  bananiere. 

Sous-groupe  «  Pome  »  :  essentiellement  present  au  Bresil  (premier  producteur  mon- 
dial), rare  dans  les  autres  pays. 

Sous-groupe  «  Maia  Maoli/Popo'ulu  »  :  quelques  productions  en  Republique  Domi- 
nicaine,  rare  voire  curiosite  ailleurs. 

Sous-groupe  «  Iholena  »  :  quelques  productions  au  Perou  (vertus  medicinales  (?), 
alimentation  des  jeunes  enfants  et  des  vieillards),  present  dans  les  autres  pays  andins, 
rare  ailleurs. 

ABB 

Sous-groupe  «  Bluggoe  »  :  de  part  sa  rusticite,  sa  taille  et  son  cycle  court,  c'est  le  princi- 
pal representant  dans  les  zones  dites  marginales  (qualites  de  sols,  saisons  seches  plus 
marquees,  etc.).  Pour  des  raisons  de  productivity  alimentaire,  c'est  meme  la  principale 
banane  «  a  cuire  »  a  Cuba,  oil  une  selection  locale  («  Burro  CEMSA*  =  («  Cacambou  ») 
a  remplace  presque  totalement  le  principal  cultivar  de  bananiers  plantain  «  Faux 
corne  »  dans  les  annees  quatre-vingt.  Au  Nicaragua,  il  est  aussi  important  que  les  bana- 
niers plantain. 

Sous-groupe  «  Pelipita  »  :  le  principal  cultivar  de  ce  sous-groupe  a  ete  introduit 
d'Asie  (Philippines)  dans  les  annees  80  dans  la  plupart  des  pays  de  la  zone  comme  une 
des  alternatives  contre  I'avancee  de  la  cercosporiose  noire.  Les  productions  sont  cepen- 
dant  quasiment  nulles,  sauf  a  Cuba  oil  le  gouvernement  le  developpe  (environ  4  000  ha 
en  1997)  pour  les  meme  raisons  de  productivite  aUmentaire. 

TetraploTdesissusdes  prog  ram  mesd 'am  el  i  oration  genet  ique 

Les  premieres  creations  importantes,  car  tres  tolerantes  a  la  cercosporiose  noire,  ont  ete 
obtenues  par  le  principale  programme  d'amelioration  de  la  region,  celui  de  la  Funda- 
cion  Hondureha  de  Investigacidn  Agncola  (FHIA)  du  Honduras.  Aussi,  des  le  debut  des 
annees  90,  la  plupart  des  pays  ont  obtenu  les  premiers  cultivars,  FHIA-01,  FHIA-02  et 
FHIA-03,  en  vue  de  limiter  I'impact  de  la  maladie.  Pour  des  raisons  gustatives,  de  duree 
de  vie  verte  et  de  normes  de  marche,  et  surtout  en  I'absence  d'une  diminution  importan- 
te  des  productions  traditionnelles,  le  developpement  de  ces  premiers  cultivars  de  type 
«  Silk  »  et/ou  «  Bluggoe  »  n'a  pas  ete  consequent.  Seul  Cuba  poursuit  leur  developpe- 
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ment  (quelques  5  000  ha  en  1997,  principalement  FHIA-01  et  FHIA03).  De  gi-andes  pers- 
pectives sont  attendues  avec  des  creations  plus  recentes,  toujours  resistantes  a  la  cerco- 
sporiose  noire  et  se  rapprochant  du  type  plantain  «  French  »  :  les  clones  FHlA-21  et 
FHlA-20.  Cependant,  leur  diffusion  a  ete  freinee  par  I'apparition  de  symptomes  d'une 
virose  peu  connue  mais  presente  dans  la  zone  :  la  mosaique  en  tirets  du  bananier  (bana- 
na streak  disease)  qui  serait  infeodee  au  genome  de  ces  tetraploides.  Cette  decouverte, 
qui  semble  toucher  la  plupart  des  programmes  internationaux  d'amelioration  genetique, 
limite  fortement  I'essor  de  nouveaux  materiels  prometteurs. 

La  Colombie,  le  Honduras,  le  Nicaragua,  suivis  de  la  Republique  Dominicaine,  et  pro- 
chainement  de  Haiti  et  Cuba,  se  lancent  pourtant  dans  de  vastes  programmes  de  deve- 
loppement  du  cultivar  FHlA-21,  apparemment  indemne  de  la  virose. 

Cette  liste  met  en  evidence  une  relative  faiblesse  de  diversite  genetique  du  genre  sur 
le  continent,  si  on  la  compare  aux  autres  zones  de  production  comme  I'Afrique  ou  I'Asie 
tropicale.  Mais  il  faut  rappeler  que  les  premieres  introductions  ne  datent  que  de  cinq 
siecles. 

Chaque  pays  ou  presque  possede  un  a  plusieurs  noms  vernaculaires  pour  chaque  culti- 
var de  chaque  sous-groupe.  Nous  indiquons  les  principales  equivalences  dans  I'annexe  2. 

Surfaces  et  rendements 

Si  les  estimations  de  production  peuvent  etre  faites  en  les  recoupant  avec  les  niveaux  de 
consommation  et  les  populations  consommatrices,  les  estimations  de  surface  sont  beau- 
coup  plus  delicates. 

En  general,  elles  sont  assez  bien  connues  pour  I'agro-industrie  bananiere  d'exporta- 
tion  (declarations  et  registres  fiables).  Les  productions  visant  I'alimentation  locale  sont 
souvent  associees  a  d'autres  cultures  (vivrieres  ou  d 'exportation,  I'exemple  le  plus  cou- 
rant  etant  le  cafe  et  le  cacao).  Les  densites  utilisees  sont  done  tres  variables  :  de  200  a 
2  500  pieds/ha.  Les  rendements  sont  aussi  tres  variables  du  fait  de  ces  differences  de 
densites,  mais  aussi  des  contraintes  pedo-climatiques,  socio-economiques  et  culturelles, 
ainsi  que  des  differentes  varietes  (exemple  :  plantain  «  French  »  et  «  Faux  corne  »)  :  de 
2  a  35  tonnes/ha.  Les  donnees  sur  les  surfaces  et  les  rendements,  pourtant  complemen- 
taires  pour  des  calcul  d'extrapolation,  sont  done  tres  difficiles  a  estimer. 

Alimentation 

Les  niveaux  de  consommation  sont  tres  variables  suivant  les  regions  et  les  pays.  Les  plus 
gros  consommateurs  sont  evidemment  les  plus  gros  producteurs  :  Bresil  pour  les  «  Silk  » 
et  «  Pome  »,  Colombie,  Equateur,  Republique  Dominicaine  et  Haiti  pour  les  bananes 
plantain. 

Pour  les  bananes  «  dessert  »,  il  n'y  a  pas  de  grandes  variations  entre  les  regions  et  les 
pays.  IVEme  si  le  pays  n'est  pas  producteur  (exportations  vers  le  nord  et  le  sud  du  conti- 
nent), la  consommation  se  maintient  dans  une  fourchette  de  10  a  40  kg/hab/an. 
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Par  centre,  pour  les  bananes  «  a  cuire  »,  des  habitudes  alimentaires  tres  diflferentes 
existent  entre  les  pays  producteurs  :  plus  homogenes  dans  les  petits  pays  et  plus  hetero 
genes  dans  les  grands  pays  (zones  seches/humides,  zones  de  montagne  =  culture  aUmen- 
taire  differente).  Les  variations  de  consommation  de  bananes  plantain  entre  pays  se 
situent  entre  2  kg/hab/an  (Bresil)  et  77  kg  (Colombie).  Mais  ces  variations  sont  encore 
plus  fortes  entre  les  regions  d'un  meme  pays,  oil  dans  les  zones  rurales  de  production,  la 
consommation  pent  atteindre  150  kg/hab/an  (Colombie,  Equateur,  Republique  Domini- 
caine,  Haiti) . 

En  zone  urbaine,  on  assiste  depuis  plusieurs  annees  a  un  changement  des  habitudes 
alimentaires  et  done  a  I'utilisation  de  nombreux  produits  de  substitution  :  pomme  de  terre, 
ble  (importe,  farine,  panification) ,  manioc,  banane  «  dessert  »  cuite,  patate  douce,  etc. 


Economie 

Oie  grande  diversite  dans  les  strategies  de  production  existe  :  strategic  de  subsistance, 
strategic  pionniere  (fronts  forestiers),  productions  en  association  et  perennes,  strategic 
d'investissement.  Cette  diversite,  associee  aux  differences  pedo-climatiques,  de  parasi- 
tisme,  de  niveaux  d'autoconsommation,  de  densite,  de  taille  d'exploitation,  de  tenure 
fonciere,  de  main  d'oeuvre  familiale  (fixe  ou  temporaire)  et  de  distance  par  rapport  aux 
centres  marchands,  entraine  une  grande  diversite  des  couts  de  production,  des  couts 
d'exploitation  et  done  de  la  rentabilite  (exemple  du  Costa  Rica  en  annexe  3). 

La  mise  en  marche  se  fait  en  general  en  regime  (par  douzaine  de  regimes  en  Haiti). 
La  qualite  (essentiellement  liee  au  poids  «  visual  »  du  regime)  est  alors  negociee  sur  la 
base  d'un  rapport  au  regime  moyen  superieur  :  1/1,  deux  regimes  au  prix  d'un,  voire  trois 
regimes  au  prix  d'un.  Mais  parfois  (Republique  Dominicaine,  ^6nezuela,  Nicaragua,  Hon- 
duras, Guatemala,  principal  zone  de  Panama),  I'unite  de  commercialisation  est  100  ou 
1  000  doigts.  Dans  certains  pays,  I'emergence  de  chaines  modernes  de  distribution  de 
type  «  supermarche  »  entraine  une  specialisation  de  la  commerciahsation  au  poids,  par- 
fois associee  a  un  conditionnement  particulier  (caisse,  carton). 

Dans  ses  grandes  lignes,  la  filiere  de  commercialisation  est  identique  :  Producteur  =^ 
transporteur  =>  grossiste  =>  detaillant  (ou  supermarche)  =>  (petit  detaillant)  => 
consommateur. 

Dans  certains  cas,  il  existe  une  multiplicite  des  differents  acteurs  souvent  en  compe- 
tition (cas  extreme  de  Haiti). 

En  general,  les  marges  des  differents  acteurs  varient  pen.  Le  consommateur  citadin 
payant  environ  trois  fois  le  prix  de  vente  du  producteur.  II  existe  cependant  des  diffe- 
rences notables  de  prix  entre  pays  producteurs,  meme  voisins  (figure  2),  d'oil  I'emergen- 
ce de  flux  transfirontaliers  (exemple  :  Equateur  ^  Colombie,  Costa  Rica  et  Honduras  => 
Nicaragua) . 

Dans  I'annee,  les  variations  de  prix  dependent  de  I'importance  des  periodes  a  faible 
pluviometrie  (saison  seche)  (figure  3). 

La  valorisation  des  productions  au  niveau  de  I'exploitation  est  en  general  relative- 
ment  faible  du  fait  qu'elle  est  aux  mains  d'une  immense  majorite  de  petits  producteurs 
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peu  organises  (faible  importance  des  cooperatives),  qui  subissent  done  souvent  le  prix 
de  negociation  impose  par  le  premier  intermediaire,  souvent  sans  relation  directe  avec 
le  prix  moyen  impose  par  le  marche  (offre-demande). 

Conclusion 

L'evolution  structurelle  des  economies  des  pays  de  la  zone  LAC  se  caracterise  par  I'essor 
des  secteurs  industriels  et  tertiaires.  Le  secteur  agricole  et  agro-alimentaire  garde 
cependant  une  fonction  centrale  dans  le  developpement  economique  par  sa  contribu- 
tion aux  recettes  d'exportation,  a  la  securite  alimentaire  et  a  la  diminution  de  la  pauvre- 
te  dans  les  zones  rurales. 

Dans  le  domaine  agricole,  on  pent  differencier  : 

•  une  agriculture  traditionnelle  d'exportation  sur  les  marches  internationaux  (cafe, 
banane,  cacao,  canne  a  sucre,  coton,  etc.), 

•  une  agriculture  qui  approvisionne  le  marche  regional  (grains  de  base,  elevage,  etc.), 

•  une  agriculture  de  diversification  sur  les  deux  marches  (horticulture,  fruits,  plan- 
tains, etc.). 

Dans  le  domaine  agro-alimentaire,  deux  caracteristiques  meritent  d'etre  soulignees  : 
I'industrialisation  de  la  transformation  (essor  relatif  selon  les  pays)  et  I'essor  des  super- 
marches  qui  modifie  les  circuits  de  commercialisation,  les  exigences  de  qualite  et  de 
conditionnement  des  produits  destines  au  marche  interieur. 


0,18                0,12                0,12                0,19  US$/doigt 
100%  ,  , 


80  % 


60  %  .. 


40  %  .. 


Detaillant     I  Grossiste         Producteur      I  I   Gout  de  production 


Figure  2.  Distribution  :  Prix  au  consommateur  en  1997. 
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Figure  3.  Saisonnalite  des  prix. 

Parallelement  a  ces  evolutions,  la  globalisation  des  economies  par  I'application  des 
regies  de  I'OMC  inflechit  les  politiques  agricoles  des  differents  pays.  Ces  ajustements  se 
traduisent  par  I'abaissement  des  droits  de  douanes  sur  les  produits  importes  et  la  sup- 
pression des  subventions.  Pour  les  productions  agricoles  regjonales,  ces  mesures  accen- 
tuent  les  contraintes  de  la  concurrence  Internationale. 

L'amelioration  de  la  competitivite  devient  I'orientation  prioritaire  des  politiques  agri- 
coles. La  competitivite  etant  plus  un  element  construit  qu'un  etat  donne,  cette  ameliora- 
tion passe  actuellement  par  des  reformes  qui  modifient  le  role  des  institutions  d'enca- 
drement  de  la  production  agricole. 

Deux  impacts  de  ce  contexte  general  meritent  d'etre  soulignes  : 

•  L'ouverture  internationale  met  en  concurrence  les  producteurs  de  cereales  de  base 
locales  (riz,  mais).  Sur  ces  produits,  les  pays  de  la  zone  n'ont  pas  d'avantage  compa- 
ratif  specifique  par  rapport  a  des  zones  plus  performantes  (Etats-Unis  pour  le  mms, 
Asie  pour  le  riz).  De  fait,  il  est  probable  que  la  securite  alimentaire  regionale  sera  de 
plus  en  plus  satisfaite  par  des  importations  alimentaires. 

•  Le  taux  moyen  de  croissance  regional,  superieur  a  5  %  a  pour  consequence  d'aug- 
menter  le  cout  du  travail.  II  s'ensuit  une  certaine  «  degradation  »  de  la  competitivite 
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du  prix  des  produits  traditionnels  par  rapport  a  des  pays  ayant  des  niveaux  de  deve- 
loppement  inferieurs  (Asie,  Afrique,  etc.).  Cette  degradation  implique  la  recherche 
d'une  meilleure  competitivite  par  des  investissements  plus  importants  en  terme  de 
recherche  developpement  et  une  meilleure  valorisation  des  produits  (transformation 
industrielle) .  EUe  implique  egalement  une  reconversion/diversification  deja  amorcee 
dans  ITiorticulture  par  exemple. 

Le  secteur  bananier  et  bananier  plantain  se  trouve  au  cceur  des  ajustements  en 
cours.  En  ce  qui  concerne  la  banane,  les  statistiques  regionales  mobilisables  marquent 
une  stagnation  des  superficies. 

Pour  le  plantain,  on  note  un  accroissement  des  superficies  cultivees,  bien  que  cette 
situation  recouvre  une  diversite  intra-regionale. 

La  production  de  Musacees  represente  pour  les  pays  tropicaux  une  source  importan- 
te  de  I'alimentation  de  base  des  populations  rurales  a  faibles  revenus  et  aux  capacites 
productives  pen  competitives.  De  plus,  un  marche  d'exportation  intra-regional  se  deve- 
loppe  ainsi  qu'un  marche  avec  les  pays  du  Nord  oil  les  minorites  ethniques  provenants 
des  tropiques  demandent  le  produit. 

De  fait,  I'interet  des  politiques  pour  la  banane  plantain  augmente  ces  dernieres 
annees  en  fonction  de  revolution  des  objectifs  de  politique  agricole  sur  les  points  sui- 
vants : 

•  les  inquietudes  qui  pesent  sur  la  capacite  des  producteurs  de  cereales  de  base  a 
s'ajuster  aux  prix  internationaux, 

•  le  besoin  de  diversifier  les  exportations  sur  des  creneaux  competitifs, 

•  la  necessite  d'augmenter  les  revenus  pour  les  petits  producteurs  dans  les  zones 
rurales. 

Get  interet  est  renforce  par  I'existence  de  conditions  favorables  ou  de  potentialites 
fortes,  dont  la  mobilisation  permettrait  un  meilleur  developpement  de  ce  sous-secteur  : 

•  L'activite  presente  de  bonnes  perspectives  sur  le  marche  regional,  vu  le  niveau  de 
consommation  des  Musacees  et  1 'augmentation  des  niveaux  des  prix  au  producteur 
au  cours  de  ces  dernieres  annees.  Elle  beneficie  aussi  d'une  demande  Internationale 
sur  des  produits  transformes  (banane  plantain  pelee,  chips)  en  pleine  croissance. 

•  La  faiblesse  des  investissements  de  recherche.  Ace  jour,  aucune  variete  resistante  au 
principal  facteur  limitant  (cercosporiose  noire)  qui  soit  commercialement  accep- 
table n'a  ete  difhisee.  Qr,  des  varietes  en  cours  de  test  presentent  des  potentialites 
elevees  d'accroissement  de  la  productivite. 

•  L'existence  localisee  de  conditions  naturelles  favorables  au  bananier  plantain, 
notamment  dans  des  zones  oil  la  crise  sur  les  cultures  traditionnelles  d'exportation 
traditionnelle  [canne  a  sucre,  coton  (ex  :  Nicaragua),  banane  (ex  :  Honduras),  cafe, 
cacao  (cyclique,  ex  :  Colombie,  Equateur)]  conduit  a  rechercher  des  alternatives. 

•  La  specialisation  historique  des  pays  de  la  zone  sur  la  production  de  banane 
d'exportation  se  traduit  par  des  competences  techniques  et  des  connaissances 
scientifiques  locales  sur  le  bananier  qui  pourraient  etre  mieux  mobilisees  pour  les 
bananiers  plantain. 
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•  L'essor  de  Findustrialisation  agro-alimentaire  pour  la  fabrication  de  chips  (marche 
interieur),  ou  de  bananes  cuites  preparees  pour  I'exportation,  permet  d'envisager  des 
perspectives  de  diversification  des  marches  sur  les  Etats-Unis  et  I'Europe. 

•  Enfin,  la  place  importante  des  bananes  plantain  dans  le  modele  socio-culturelle  de 
consommation  alimentaire  des  pays  de  la  zone. 

Les  services  d'assistance  technique  et  de  recherche  sont  en  general  pen  performants 
et,  dans  le  cas  des  Musacees,  n'obtiennent  que  peu  d'impact  aupres  des  producteurs 
pour  que  ceux-ci  ameliorent  leurs  conditions  actuelles  de  production. 

L'immense  majorite  des  producteurs  souhaite  un  systeme  de  financement  adapte  qui 
leur  permette  d'adopter  de  nouvelles  pratiques  technologiques  et  de  soins  a  la  culture. 
Mais  le  systeme  financier  normal  est  hors  de  portee  et  il  n'existe  pratiquement  pas 
d'alternatives  pour  obtenir  des  ressources  qui  permettraient  d'ameliorer  les  situations 
de  production,  aggravees  par  des  niveaux  d'organisation  paysanne  souvent  deficients  et 
parfois  politises. 

Au  vue  de  cette  situation,  de  larges  possibilites  restent  offertes  sur  les  aspects  tech- 
niques de  la  culture  et  I'appui  a  la  production,  afin  d'obtenir  une  amelioration  des 
niveaux  de  production  et  done  un  meilleur  niveau  d'autosuffisance  individuelle  et  natio- 
nale.  Cependant,  pour  obtenir  une  cooperation  plus  efficace  qui  aboutisse  directement 
aux  producteurs  et  aux  paysans,  celle-ci  devra  etre  canalisee  vers  les  «  noyaux  »  de  base 
des  organisations  communales,  appuyees  par  des  entites  non  gouvernementales  ayant  une 
structure  et  une  capacite  suffisante  pour  operer  effectivement  les  processus  identifies. 
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Annexe  3.  Coutsde  production  au  Costa  Rica. 


Conditions de  production 


Securite  de  vente 

oui 

oui 

non  non 

non 

non 

Organisation 
producteurs 

oui 

oui 

non  non 

non 

non 

Limitation  climat 

oui 

oui 

oui  oui 

oui 

non 

Marclie 

export  ation 

export  ation 

interne  interne 

interne 

interne 

Teolinologie 

forte 

moyenne 

moyenne  faible 

moyenne 

faible 

Cout 

production 

1025 

781 

466  387 

444 

471 

intrants 

38,20  % 

34,00  % 

36,60  %        40,90  % 

40,30  % 

48,10  % 

main  d'oeuvre  : 

34,90  % 

36,20  % 

38,20  %        38,20  % 

35,80  % 

29,70  % 

recolte/transp.  : 

26,90  % 

29,80  % 

15,30%        20,90  % 

23,90  % 

22,20  % 

Vente 

4177 

2873 

1  955           1  093 

1912 

1 154 

Main  d'oeuvre 
familiale  : 

1 7,50  % 

18,10  % 

24,10%  19,10% 

1 7,90  % 

14,80  % 

Rentabilite/ha 

1962 

993 

990  327 

1008 

320 

Prix  d'equilibre 
cout/regime 

1,34 

1,67 

1,21  1,61 

1,07 

1,57 
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Plantain  trade  in  Colombia: 

the  central  coffee  regional  market^ 


Maria  Claudia  Wall^er  IHerrera 


Resume  -  Le  commerce  de  la  banane  plantain  en  Colombie  -  le  marche  regional 
de  la  zone  cafeiere  centrale 

La  Colombie  est  le  principal  producteur  de  banane  plantain  d' Amerique  latine,  avec 
2,97  millions  de  tonnes  equivalant  a  42  %  de  la  production  totale  de  I' Amerique  latine. 
La  majorite  de  la  production  colombienne  (96  %)  est  consommee  au  niveau  national ;  le 
bananier  plantain  est  en  effet  une  culture  de  subsistance,  intercalee  avec  d'autres  pro- 
duits  agricoles.  La  production  a  done  un  impact  direct  sur  la  securite  alimentaire  et  la 
generation  de  revenus.  La  diversite  des  climats permet  la  culture  du  bananier  plantain ;  11 
est  cultive  dans  six  regions  dans  14  agro-ecosy^emes  differents,  depuis  le  niveau  de  la 
mer  jusqu'a  2000  m  d'altitude,  avec  une  temperature  variant  de  17  a  SSX).  Parmi  les 
e^eces  cultivees,  la  plus  importante  est  Musa  AAB  Simmonds,  avec  trois  varietes  : 
Harton,  Dominico-Harton  et  Dominico.  Cet  article  est  consacre  au  marche  regional  de  la 
zone  cafeiere  centrale,  qui  est  le  premier  producteur  pour  le  marche  interne  (32  %  de  la 
surface  cultivee  et  du  volume  de  production  nationaux).  Cette  region  a  le  plus  haut 
niveau  de  vie  et  une  localisation  strategique  dans  la  campagne,  proche  des  principaux 
marches  de  Bogota,  Medellin  et  Cali.  Bien  qu'il  ex/'sfe  diverses  alternatives  de  commercia- 
lisation, il  n'existe  pas  de  modeles  collectifs permettant  des politiques  de  prix  coherentes 
des  producteurs  aux  consommateurs.  La  filiere  est  organisee  sur  une  base  producteur  > 
intermediaire  >  marche  de  gros  >  marche  de  detail  >  consommateur,  constituant  une 
chafne  comportant  un  trop  grand  nombre  de  maillons  sans  valeur  ajoutee  pour  la  bana- 
ne plantain  frafche.  Les pertes  a  la  production  representent  presde  10,5  %.  La  transfor- 
mation est  a  ses  debuts  et  concerne  en  particulier  les  chipset  I'amidon.  Ainsi,  la  Colom- 
bie presente  encore  un  potentiel  enorme,  non  exploite,  en  terme  de  production  et  de 
commercialisation  au  niveau  international. 

Abstract 

Colombia  is  the  main  producer  of  plantain  in  Latin  America,  with  2.97  million  tons, 
equivalent  to  42%  of  total  Latin  American  production.  Most  of  Colombia's  production 
(96%)  is  consumed  in  the  national  market,  since  plantain  is  cultivated  for  subsistence, 


CORPOICA,  Manizales,  Colombia. 

^  Note:  Thisdocument  waswritten  originally  in  Spanish  by  the  CORPOICA  Regional  Nine 
team  and  then  compiled  in  English  by  M.C.  Walker. 
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interplanted  with  other  crops.  Therefore,  production  directly  affects  food  security  and 
income  generation.  The  diversity  of  climates  allows  the  cultivation  of  plantain;  there  are 
six  regions  with  14  different  agro ecosystems  where  plantain  is  being  cultivated,  from  sea 
level  to  2000  metres  altitude,  with  a  range  of  temperature  from  17  to  35'V.  Among  the 
cultivated  ^ecies,  the  most  important  is  Musa  AAB  Smmonds,  with  three  varieties: 
Harton,  Dominico-harton  and  Dominico.  This  presentation  focuses  on  trade  in  the  regional 
market  of  the  central  coffee  area,  which  is  the  main  producer  for  the  internal  market 
(32%  of  the  national  cultivated  area  and  volume  of  production).  This  region  has  the 
higher  standards  of  quality  of  life  and  enjoys  a  strategic  location  in  the  country,  close  to 
the  main  markets  of  Bogota,  Medellin  and  Cali.  Although  several  alternatives  for  this 
product's  food  chain  marketing  exist,  there  are  no  collective  schemesthat  permit  coherent 
policies  of  prices  from  producers  to  consumers.  The  food  chain  is  organised  on  the  basis: 
producer>intermediary>wholesale  market>retail  market >consumer,  with  too  many  links 
without  any  added  value  of  the  fresh  plantain.  Production  losses  are  around  10%. 
Processing  is  in  the  early  sfages,  notably  for  chips  and  starch.  Thus,  Colombia  still  presents 
an  enormous  undeveloped  production  and  marketing  potential  for  international  trade. 

Plantain  production  in  Colombia 

Plantain  is  considered  a  staple  food  in  the  nutrition  and  economic  well-being  of  millions 
of  people.  As  well  as  providing  employment,  it  is  considered  the  fourth  most  important 
food  in  the  world  in  terms  of  crude  production  value,  after  rice,  wheat  and  milk.  In  many 
countries  it  is  not  only  one  of  the  main  components  of  the  family  shopping  basket  but 
also  a  profitable  product  in  various  developing  countries,  generating  much  needed 
income. 

Latin  America  and  the  Caribbean  together  produce  approximately  7.3  million  tons 
annually.  Outstanding  among  these  countries  is  G)lombia,  which  produces  2.97  million 
tons,  equivalent  to  42%  of  the  Latin  American  production,  followed  by  Ecuador  with  one 
million  tons  and  the  Dominican  Republic,  \fenezuela,  Peru,  Mexico  and  Haiti  with 
productions  between  300,000  and  650,000  tons. 

Plantain  is  an  important  crop  that  is  grown  in  all  areas  of  the  country.  In  Colombia  it 
occupies  approximately  400,000  hectares,  with  a  production  of  2.97  million  tons  annually, 
96%  of  which  is  for  the  internal  market.  Notwithstanding  its  great  popularity,  it  is  a 
particularly  complex  crop  especially  in  its  production,  which  involves  a  large  number  of 
planting  methods  and  a  wide  range  of  agro-ecological  conditions.  It  is  used  as  a 
subsistence  crop  interplanted  with  coffee,  cocoa,  and  other  crops  and  as  a  pure  stand, 
planted  at  altitudes  ranging  from  sea  level  to  2000  metres  and  within  a  temperature 
range  of  17-35°C.  Among  the  species  cultivated,  those  of  greatest  economic  importance 
are  the  Dominico-Harton  (false  Horn),  the  Dominico  (French  type),  and  the  Harton 
(Horn  type),  all  of  the  genotype  Musa  AAB  Simmonds.  Within  the  national  context 
(Annex  1)  the  Andean  region  appears  as  the  most  important  production  zone,  followed 
by  the  Caribbean  and  Qrinocan  regions.  The  Caribbean  region  includes  the  Uraba  zone, 
dedicated  particularly  to  plantain  for  export. 


Copytighled  material 


Amerique  Latine  -  Caraibes/  Latin  America  -  Caribbean  :  M.CI.  Walker  Herrera 


287 


The  crop's  history  in  recent  years  has  been  associated  with  two  important  economic 
trends  in  the  country:  the  coffee  boom  which  drove  the  planting  and  production  of 
plantain  during  the  five  years  between  1975  and  1980  and  the  introduction  into  the 
country  of  diseases  and  pests  such  as  black  Sigatoka  and  black  beetle  that  occur  in  these 
crops.  For  the  traditional  producer,  the  rise  in  production  costs  perceptibly  reduces  the 
viability  of  the  crop  while  the  consumer  notes  an  increasingly  more  expensive  product. 

Table  1  presents  the  historical  evolution  regarding  area,  production,  yield/hectare  for 
plantain  produced  in  Colombia  during  the  period  1987-1996.  In  that  period  an  average 
growth  rate  of  1.1%  was  noted  in  the  area  of  production.  However  if  the  growth  rate  for 
the  year  1987  is  analysed  with  respect  to  that  of  1996,  an  increase  of  9%  in  area  can  be 
noted.  Production  in  the  last  10  years  has  grown  2.3%  Export  plantain,  on  the  other 
hand,  showed  average  increases  of  22%  and  10.2%  in  area  and  production  respectively, 
during  the  same  period.  Between  1991  and  1993,  the  area  planted  and  production, 
especially  in  the  Caribbean  region  of  Uraba  suffered  a  increase  due  to  a  joint  incentive 
for  a  rise  in  international  prices. 


Social  and  economic  importance  of 
the  crop  in  Colombia 

The  plantain  crop  in  Colombia  has  become  an  important  socio-economic  staple,  from  the 
standpoint  of  food  security,  generation  of  employment  and  source  of  income. 

Type  of  producers 

Taking  as  a  base  the  number  of  cultivated  hectares  and  the  method  of  exploitation  or 
development,  four  categories  of  producers  can  be  established:  smaU,  medium  and  large 


Table  1.  Surface,  production  and  plantain  yield  in  Colombia  1987-1996. 

Export  Rantain  Total  Plantain 


Year 

Area 

Production 

Yield 

Area 

Production 

Yield 

(ha) 

(tons) 

(t/ha) 

(ha) 

(tons) 

(t/ha) 

1987 

6  080 

74  900 

12.31 

358  900 

2  374  260 

6.62 

1988 

7  050 

80  380 

11.40 

361  720 

2  278  490 

6.03 

1989 

7  000 

80  400 

11.49 

372  300 

2  200  200 

5.91 

1990 

7  000 

90  900 

13.00 

344  803 

2  425  043 

7.30 

1991 

7  000 

1 04  634 

14.95 

347  035 

2  456  092 

7.08 

1992 

23  000 

1 46  385 

6.37 

356  678 

2  572  892 

7.21 

1993 

23  045 

248  194 

10.77 

371  225 

2  514  783 

6.77 

1994 

12  783 

119  375 

9.34 

375  370 

2  395  615 

6.38 

1995  ^ 

12  139 

1 20  239 

9.91 

375  770 

2  741  650 

7.30 

1996  2 

12  483 

1 1 8  1 78 

9.47 

391  125 

2  875  413 

7.35 

Source:  Centra  Regional  de  EstudiosCafeterosy  Empresariales-  CRECE,  Manizales  1998. 
^  Preliminary  Evaluation  year  1995. 
2  Prognostic  year  1996. 
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scale  producers  and  managerial  or  company  sized  producers  (Table  2),  whose  cropping 
systems  are  distinguished  by  the  method  of  interplanting.  In  all  production  cases,  with 
the  exception  of  the  tenant  farmer,  who  belongs  to  a  small  producer  category  that  is 
dedicated  to  home  consumption  and  the  feeding  of  animals,  the  other  producers  are 
classified  according  to  the  volume  produced  and  the  method  of  sale,  \\iiether  it  be  local, 
national  or  international,  exporting  to  Central  America,  North  America  and  Europe. 

Large  scale  production,  and  occasionally,  large  producers  have  access  to  private 
technical  assistance,  while  the  majority  of  farmers  and  small  producers  do  not  have 
access  to  this  service,  considered,  like  credit,  to  be  an  efficient  tool  in  the  process  of 
diffusion  and  adoption  of  technology  and  a  corresponding  increase  in  productivity  and 
production. 

National  consumption 

In  Colombia,  plantain  is  an  important  crop  not  only  for  its  strategic  importance  in  the 
rural  sector  but  for  its  outstanding  importance  in  the  urban  food  supply.  Plantain  is 
consumed  in  all  stages  of  ripeness  from  very  green  to  very  ripe  and  its  preparation  is  as 
varied  as  the  distinctive  regions  of  the  country. 

Consumption  (Table  3)  of  various  departments  of  the  Andean  and  Inter-Andean 
region  indicates  that  the  principal  consuming  region  is  the  Cauca  \&lley  with 
104  kg/ cap  it  a/year,  followed  by  Risaralda  and  Quindio  with  86  and  82  kg/capita/year 
respectively.  The  department  where  consumption  is  least  is  North  Santander  with 
21  kg/ capita/year. 

According  to  Table  4,  in  terms  of  volume  consumed  per  person  per  day,  plantain  is 
ranked  first  in  importance  among  25  food  products  in  daily  demand,  followed  by  such 
items  as  milk,  potato  and  rice,  among  others.  If  urban  and  rural  consumption  is  analysed, 
plantain  occupies  first  and  second  place,  respectively,  which  demonstrates  its  popular 
position  as  a  food  energy  source  with  the  consumer. 


Table  2.  Types  of  producers  and  crop  system. 

Type 

Size  of  farm  (ha) 

Cultivation  system 

Snail 

0.1-5.0 

Inter-planted  * 

Associated*  * 

Pure  crop 

Medium 

5.1  -  15.0 

Associated 

Pure  crop 

Large 

15.1  -  30.0 

Associated 

Pure  crop 

Company 

Larger  than  30.1 

Associated 

Pure  crop 

Source:  CORPOICA  Region  9.  Region  9  Specialisation  in  the  processof  tectinology  generation  and  transfer 
for  tlie  planting  and  exploitation  of  viable  plantain  crops,  1997. 

*  Withiout  uniform  spatial  distribution:  may  include  variousspeciesof  crop. 

*  'Spaced  in  accordance  with  a  defi  ned  planting  system  that  complements  that  of  the  principal  crop. 
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Table  3.  Per  capita  plantain  consumption  In  various  regions. 

Region                                     Urban  (kg/year)  Rural  (kg/year) 

Atlantic                                            102  104 

Pacific                                                  92  105 

Eastern                                               37  39 

Central                                                 59  86 

Source:  &minar  on  National  strategiesof  re-engineering  in  product  management  of  plantain.  Manizales, 
November  1994. 


Table  4.  Per  capita  consumption,  chief  products  In  the  family  shopping  basket. 

Consumption  per  capita  per  day  (gr) 


Foods 

National  average 

Urban 

Rural 

Rantain 

154 

141 

178 

Liquid  milk 

147 

158 

127 

Potato 

126 

131 

117 

Rice 

89 

89 

88 

Beef 

71 

79 

57 

Brown  sugar 

68 

58 

88 

Yucca 

57 

39 

91 

Corn 

44 

36 

60 

Sugar 

44 

49 

33 

Oranges 

43 

47 

37 

Banana 

30 

21 

27 

Bread 

26 

36 

11 

Tomato 

21 

24 

14 

Onion 

20 

22 

16 

Vegetable  oil 

18 

21 

12 

Eggs 

17 

19 

13 

Beans 

16 

17 

16 

Pastas 

14 

14 

14 

Carrot 

13 

16 

7 

Guava 

11 

13 

7 

Peas 

10 

12 

8 

nsh 

8 

7 

9 

Wheat 

8 

7 

10 

Chocolate 

7 

8 

6 

Vegetable  shortening 

6 

5 

8 

Source:  Corpoica  Region  9.  Region  9  £|3ecialisation  in  the  processof  generation  and  transfer  of  technology 
in  the  seeding  and  profitable  development  of  the  plantain  crop.  1997. 


Generation  of  employment 

The  cultivation  of  one  hectare  of  conventional  plantain  over  the  life  cycle  of  a  plantation 
( 10  years)  requires  994  shifts  or  0.37  people  working  270  days  of  the  year:  it  means  that 
it  is  necessary  to  cultivate  2.72  hectares  to  generate  one  permanent  job.  In  the  coffee 
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region  alone  it  is  estimated  to  generate  136,000  shifts  per  year,  or  the  equivalent  of  over 
100  million  pesos  in  terms  of  production  value  annually. 

Generation  of  income 

According  to  a  ProExport  study,  Colombia  is  the  leading  exporter  of  plantain  to  the 
United  States,  which  received  165,000  tons  in  1994,  of  which  60%  were  from  Colombia, 
15%  from  \fenezuela,  20%  from  Ecuador  and  the  remaining  5%  from  Guatemala  and 
Salvador.  The  study  showed  that  by  the  year  2010  there  would  be  an  increase  of  100%  in 
plantain  exports  to  the  United  States,  by  which  Colombia  could  benefit  by  approximately 
US$49  million.  In  1995,  95.651  tons  of  fresh  plantain  were  exported,  with  a  value  of 
USS33  million.  The  maritime  port  of  Turbo  (Uraba)  was  used  for  422  registered 
shipments  with  an  average  tonnage  of  277  per  shipment.  Almost  all  of  the  plantain 
exported  from  the  Uraba  region  was  of  the  Iferton  variety.  The  principal  destinations  in 
accordance  with  FOB  value  were:  the  United  States  (89%),  Belgium  (9.6%),  and  Italy 
(1.2%). 

It  is  important  to  note  that  Colombia  also  imported  large  quantities  of  the  Harton 
variety  from  Ecuador  (58%)  and  \6nezuela  (42%).  According  to  shipments  registered  and 
inspected  by  the  Plant  sanitation  department  of  ICA  (Colombian  Institute  of 
Agriculture)  53,375  tons  were  inspected  wfrose  destination  was  the  fresh  food  markets  of 
the  cities  of  Bogota,  Cali  and  Nfedellin. 

Supply  and  demand  projection  in  Colombia 

It  is  difficult  to  estimate  the  production  and  consumption  of  plantain  in  Colombia  due  to 
the  lack  of  trustworthy  statistics  and  information  available.  However,  in  order  to  provide 
the  closest  possible  estimates  about  the  fiiture  evolution  of  plantain  supply  and  demand 
at  the  national  level,  the  following  calculations  were  made  using  a  method  based  upon 
the  elasticity  coefficient-income,  which  assumes  that  the  quantities  needed  depend  upon 
those  obtained  and  that  the  remaining  factors  that  influence  demand  will  be  the  same  in 
the  fiiture  as  they  have  been  in  the  past.  In  order  to  calculate  the  projection  of  future 
demand,  it  is  assumed  that  plantain  consumption  in  Colombia  was  over  two  million  tons. 
Also,  three  estimates  were  made  assuming  three  future  growth  rates  of  revenues  ( 1.5,  2.5 
and  3.5%/year)  and  a  coefficient  of  0.35  was  used  as  an  index  of  elasticity. 

Based  on  previous  data,  it  was  estimated  that  future  demand  (Table  5),  in  which 
there  seemed  to  exist  an  unfavourable  relationship  between  production  and  con- 
sumption (surplus)  for  the  years  between  1983  and  1987,  had  its  repercussion  in  price 
variations;  however  no  surplus  is  evident  if  one  takes  into  account  that  the  selling 
process  losses,  on  average  in  two  phases,  close  to  10.5%  of  production.  For  the  second 
five  years,  a  discrepancy  comes  to  light,  with  a  corresponding  drastic  repercussion  in  the 
costs  of  the  family-shopping  basket,  due  to  the  increasing  gap  between  supply  and 
demand,  which  reached  a  critical  point  in  1990.  According  to  the  previously  described 
study,  it  was  hoped  that  by  the  year  2000  between  630,000  and  720,000  hectares  of 
plantain  would  need  to  be  planted  in  Colombia  to  meet  projected  demand. 
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Table  5.  Plantain  supply  and  demand  projection  in  Colombia  (tons). 


Year     Projected  Projected  demand*  *  Surplus  or  deficit 

production* 


d 

h 

£1 
CI 

h 

\^ 

1982 

1  197  500 

2  050  600 

2  057  600 

2  064  800 

+  146  900 

+  139  900 

+  132  700 

1983 

2  230  400 

2  102  500 

2  116  800 

2  131  700 

+  127  900 

+  113  600 

+  98  700 

1984 

2  263  900 

2  1 55  700 

2  177  800 

2  200  800 

+  108  200 

+  86  100 

+  63  1  GO 

1985 

2  297  800 

2  210  200 

2  240  500 

2  272  100 

+  87  600 

+  57  300 

+  25  700 

1986 

2  332  300 

2  266  100 

2  305  100 

2  345  700 

+  66  200 

+  27  200 

-  13  400 

1987 

2  367  300 

2  323  500 

2  371  500 

2  421  700 

+  43  800 

-  4  200 

-54  400 

1988 

2  402  800 

2  382  200 

2  439  700 

2  500  1 00 

+  20  600 

-  36  900 

-  97  300 

1989 

2  438  800 

2  442  500 

2  510  000 

2  581  100 

-  3  700 

-71  200 

-  142  300 

1990 

2  475  400 

2  504  300 

2  582  300 

2  664  800 

-  28  900 

-  106  900 

-  1 89  400 

1995 

2  666  700 

2  837  500 

2  976  200 

3  1 25  400 

-  1  70  800 

-  309  500 

-  458  700 

2000 

2  872  700 

3  215 100 

3  430  200 

3  665  600 

-  342  300 

-  557  400 

-  729  800 

Source:  Plantain  project.  Trade  group.  Initial  and  bi-weekly  report.  27  November  1996. 

*  An  annual  increase  of  1 .5%  in  area  planted  is  assumed  and  permanent  renewal  of  the  existing  area  to 

maintain  the  hectareage  reported. 

**  Refersto  the  three  future  growth  ratesof  revenues. 


Agroecological  aspects  of  the  crop 

In  the  characterisation  study,  six  producing  regions  and  14  agroecosystems  were 
identified  (Analysis  unit  obtained  from  the  interaction  between  the  biotic  component 
and  the  physical  component  within  a  regional  border.)  In  the  case  of  plantain,  the  biotic 
component  (best  use  of  agricultural  and  non-agricultural  land)  has  been  grouped  into 
permanent  crops  (multistrata,  permanent  arrangements  with  plantain  interplanted)  and 
semi-permanent  crops  (arrangements  where  plantain  appears  as  a  pure  crop  or 
intercropped  with  seasonal  crops.) 

The  Annex  1  shows  the  agroecosystems  and  cultivated  varieties  that  are  grown  in 
each  of  the  six  national  regions  into  which  the  country  is  divided. 


Marketing  plantain  in  tlie  central  coffee  zone 

Plantain  cultivation  in  the  coffee  region  of  Colombia  has  historically  belonged  to  the  tra- 
ditional rural  sector.  Plantain  plants  shaded  the  coffee.  For  this  reason,  it  is  not  unusual 
that  the  biggest  plantain  growers  and  producers  were  first  and  foremost  coffee  growers. 
Therefore,  it  is  important  to  take  into  consideration  that  five  departments  in  the  zone, 
whose  producing  areas  can  be  demarcated  in  the  Andean  and/or  Inter-Andean  Wleys, 
represent  32%  of  the  area  cultivated,  accounting  for  approximately  32%  of  the  national 
production.  Among  these  departments,  Quindio  and  Cauca  \klley  lead  production 
volume,  producing  more  that  400,000  tons  annually  each. 
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In  the  case  of  the  central  coffee  zone,  81%  of  production  is  noted  where  plantain  is 
intercropped  with  coffee,  while  single  crop  and  independent  crop  producers  account  for 
15%  and  4%  of  production  respectively.  The  principal  variety  cultivated  is  the  Dominico- 
Harton,  with  permanent  production  throughout  the  year.  Table  6  shows  the  area  and 
production  of  plantain  in  the  central  coffee  zone,  which  is  located  between  74.5  and 
76.2°  \\fest  longitude  and  between  4.0  and  5.3°  North  latitude,  in  a  mountainous  zone, 
between  900  and  2  000  masl. 

In  the  central  coffee  region,  and  more  specifically  in  the  Quindio  department,  the 
plantain  crop  is  considered  one  of  the  most  important  agricultural  products  (after 
coffee)  representing  approximately  10%  of  total  national  production,  with  a  cultivated 
area  of  approximately  43,502  hectares.  The  coffee  region  is  the  largest  national  producer, 
followed  by  the  departments  of  Antioquia,  Huila  and  Tolima. 

An  analysis  of  growth  rates  for  the  years  1990  and  1997  (Table  6)  in  the  two  systems 
of  plantain  production  (technical  and  traditional)  in  the  three  coffee  region 
departments  (Caldas,  Quindio  and  Risaralda)  demonstrates  that  technical  production  of 
plantain  produced  growth  rates  of  184.1%  and  214.7%  in  area  and  production.  The 
following  hypotheses  are  offered  to  explain  this  activity: 

•  The  coffee  crisis  suffered  by  the  region  obliged  producers  to  diversify  their  single 
crops  to  include  other  products.  Plantain  was  a  good  alternative  to  improve  their 
levels  of  income, 

•  The  growing  demand  in  the  national  market  for  plantain  produced  in  the  region  and 
known  for  its  physio-chemical  properties, 

•  The  central  region  possesses  ideal  agroecological  zones  for  this  crop, 

•  The  transfer  of  technology  has  played  an  important  role  in  the  technical  development 
of  crops. 

Traditional  plantain  showed  negative  growth  rate  in  the  order  of  40.29%  and  48.20% 
in  area  and  production  respectively,  understandable  as  a  process  of  consciousness  by  the 
producer  in  search  of  more  viable  crop  technologies. 

Marketing  channels 

Plantain  is  a  fruit  that  is  sold  immediately  and  chiefly  consumed  fresh.  Like  other 
perishables,  it  has  special  marketing  characteristics  that  include  a  complete  production 
system  and/or  difficult  distribution,  involving  producers,  vendors  and  consumers.  The 


Table  6.  Area,  production  and  yield  of  technical  and  traditional  plantain  in  the  three 
principal  departments  of  the  central  coffee  region. 


Technical  Plantain 

Traditional  Plantain 

Technical  Plantain 

Traditional  Plantain 

Surface 

Production 

Yield 

Surface 

Production  Yield 

Surface 

Production 

Yield 

Surface'  Production 

Yield 

(ha) 

(t) 

(t/ha) 

(ha) 

(t) 

(t/ha) 

(ha) 

(t) 

(t/ha) 

(ha) 

(t) 

(t/ha) 

Caldas 

594 

9  533 

16 

27  820 

144  850 

5 

1  041 

26  488 

25 

21  883 

95  014 

4 

Risaralda 

980 

4  900 

5 

11  500 

48  349 

4 

5  989 

30  419 

5 

7  133 

16  829 

2 

Quindio 

2  953 

59  438 

20 

26  940 

55  513 

2 

5  831 

175  578 

30 

10  548 

16  986 

2 

Total 

4  527 

73  871 

16 

66  260 

248  705 

4 

12  860 

232  485 

18 

39  564 

128  829 

3 

Source:  Sacretarfasde  Agricultura  de  Caldas,  Quindfo  y  Rsaralda.  Agricultural  Evaluations1987-1997. 
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Source:  Coffee  region  technology  in  viable  seeding  and  development  of  the  plantain  crop.  Corpoica. 
Armenia,  1996, 


Figure  1.  Marketing  channels. 


national  product  market  responds  to  the  law  of  supply  and  demand,  which  due  to  lack  of 
a  regulating  body,  has  contributed  to  the  development  of  complex  market  channels  that, 
in  general,  can  be  classified  as  producer,  warehouser,  wholesaler,  retailer  and  consumer. 

In  the  plantain  market,  most  producers  are  small,  widely  dispersed  and  in  general 
sell  their  fruit  on  site;  the  intermediaries  play  a  big  role  in  the  grading,  transport  and 
marketing,  profiting  by  a  large  margin  in  the  process.  In  spite  of  the  diversity  of 
alternative  routes  between  production  sites  and  product  consumption,  the  most  usual 
channel  for  the  central  coffee  zone  is  shown  in  the  Figure  1. 

Traditional  markets,  comprising  supply  centres,  open  markets,  mobile  markets,  some 
supermarkets  and  stores,  are  characterised  by  the  presence  of  middle-men  or  inter- 
mediaries. Due  to  the  heterogeneity  of  the  product,  it  is  necessary  to  have  the  whole 
shipment  present  at  the  site  of  the  transaction,  in  order  to  define  the  conditions  of  the 
sale. 

For  the  intermediary  market,  as  for  the  major  market,  there  exists  only  a  single 
supply  centre  in  the  city  of  Armenia,  but  at  the  retail  level  the  cities  of  Bogota,  IVfedellin, 
Cali  and  Barranquilla  have  their  respective  warehouse  centres  that  unfortunately  do  not 
have  suitable  infrastructure  at  their  disposal. 

The  specialised  market  is  characterised  as  having  an  appropriate  organisational 
structure,  where  selection  processes,  classification  and  packing  are  developed.  Super- 
market chains,  after  seeing  samples  of  the  product  and  in  accordance  with  internal 
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quality  standards  and  storage  guarantees,  approve  or  not  delivery  of  the  shipment. 
Generally  this  type  of  market  fixes  the  price  range  to  avoid  abrupt  fluctuations  and 
classifies  the  product  according  to  commercial  quality  scales. 

It  must  be  recognised  that,  in  spite  of  its  importance,  only  two  plantain  growers' 
associations  exist  in  Colombia,  APLABAQIIN  and  PROPlJ^,  in  the  Quindio  department, 
that,  independently  of  each  other,  are  watching  over  the  technical  and  economic 
development  of  the  crop.  This  lack  is  one  of  the  aspects  that  has  most  influenced  the 
price  policy  for  producer  and  consumer,  as  the  intermediaries  are  fixing  market  prices  at 
their  convenience. 

Grading  the  fruit  for  the  specialised  market 

From  a  commercial  standpoint,  the  Colombian  market  produces  three  outstanding 
varieties  of  plantain. 

Harton  plantain:  Mainly  cultivated  in  the  Eastern  Plains  and  the  Atlantic  Coast 
regions,  this  variety  has  gained  popularity  in  the  Bogota  market  and  it  fetches  the  best 
prices.  It  is  most  abundant  in  the  marketplace  during  the  months  from  October  to  i^ril. 
Its  presence  in  the  capital  is  affected  during  the  rest  of  the  year  by  the  severe  winter, 
which  interferes  with  the  movement  of  vehicles  to  and  from  the  production  zones  in  the 
Eastern  Plains  and  by  the  detrimental  effect  of  drought  from  the  middle  of  December  to 
the  middle  of  March  every  year. 

Dominico-Harton  plantain:  This  variety  is  cultivated  in  the  coffee  zone,  and  after 
Harton,  is  the  variety  most  appreciated  in  consumer  centres.  It  has  an  average  of  five 
hands  and  around  8-10  fruits  per  hand.  It  is  continuously  produced  throughout  the  year. 

Dominico  plantain:  In  spite  of  the  fact  that  the  bunches  of  this  variety  possess  a 
greater  number  of  fruits  compared  to  the  two  preceding  varieties,  it  is  not  as  popular  in 
the  national  market.  Principal  demand  comes  from  medium-sized  cities  and  small  towns 
with  a  regional  and  specific  market.  It  is  sold  in  cities  like  Call  and  Medellin  but  in 
relatively  small  quantities  if  compared  with  the  total  existing  market. 

The  grading  that  is  assigned  to  the  fruit  (Dominico-Harton  and  Harton)  destined  for 
the  specialised  market  is  as  follows:  the  fruit  is  harvested  with  great  care  to  avoid 
mechanical  damage;  then  it  is  selected  by  size  of  bunch  or  for  degree  of  ripeness;  later  it 
is  separated  into  hands  or  individual  fruits  and  classified  into  different  grades,  after 
which  it  is  washed  to  remove  its  rubber  stains;  finally  it  is  left  to  dry,  labelled  and  packed 
in  plastic  baskets  of  18  to  22  kg  capacity.  For  the  non-specialised  market,  sale  is  by 
bunch:  the  product  does  not  undergo  this  grading  process. 

Quality  standards 

In  Colombia  no  quality  specifications  or  standards  are  applied.  However,  quality  controls 
are  applied  for  export  markets  and  specialised  national  markets  (supermarket  chains  or 
processing  plants),  characterised  by  the  absence  of  intermediaries,  v^ere  the  cost  of  the 
product  to  the  producer  and  the  consumer  is  regulated  by  quality.  No  quality  control  is 
applied  for  the  regional  and/or  national  markets  that  are  controlled  by  the 
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Table  7.  Quality  standards  and  pricesfor  Domlnlco-Harton  plantain  In  the  central 
coffee  zone. 


Quality 

Fruit  weight  (g) 

Purchase  price  for  producer 
or  intermediary  (US$/kg)* 

Extra 

>400 

0.30 

Rrst 

300  -  399 

0.25 

Second 

200  -  299 

0.20 

Third 

<200 

rejected 

Source:  Coffee  zone  technology  for  the  planting  and  exploitation  of  viable  plantain  crops,  1996. 
*  Exchange  rate  as  of  &pt,  1998, 


intermediaries,  who  impose  their  pricing  policy,  generally  low  for  the  producer  and 
excessive  for  the  consumer. 

Quality  is  determined  by  the  size  and  appearance  of  the  fruit.  Large  fruit,  that  has  no 
biological  or  mechanical  damage,  is  preferred,  i.e.  qualities  which  contribute  to 
appearance,  for  which  the  highest  quality  is  the  best  paid  (Table  7). 

It  is  important  to  emphasise  that  the  plantain  market  for  national  consumption  in 
the  future  will  be  for  quality  produce. 

Postharvest  losseson  the  farm 

Taking  into  account  some  postharvest  losses,  estimated  to  be  about  10%  and  national 
production  of  about  2,970,000  tons  of  plantain,  physical  losses  are  approximately  297,000 
tons,  worth  about  33.5  million  dollars.  These  figures  justify  the  application  of  a  process  to 
avoid  economic  losses,  by  adding  value  to  the  fresh  product  and  avoiding  contamination 
problems  with  agricultural  residues. 

The  causes  are  the  low  crop  technical  development,  unsuitable  harvest,  poor  product 
handling  from  the  production  site  to  the  final  consumer  and  lack  of  grading.  Packing  and 
transport  are  the  main  factors  that  aflfect  the  quality  and  appearance  of  the  fruit,  and 
intermediaries  usually  have  no  interest  in  improving  the  packing  system  for  fruit 
transport,  commonly  done  with  whole  bunches,  resulting  in  dents  and  bruises,  that 
translate  into  poor  appearance  and  quality. 

In  the  case  of  special  markets,  the  product  is  packed  and  transported  in  boxes  that 
protect  the  fruit  during  the  distribution  process,  arriving  there  in  better  condition  for 
the  consumer. 

Agro-industrial  development 

Plantain  is  mainly  consumed  fresh  and  only  a  small  percentage  is  consumed  as  plantain 
processed  products  such  as  chips.  Agro-industrial  development  of  plantain  in  the  central 
coffee  region  is  recent,  with  a  bigger  demand  expected  in  the  future. 

In  the  central  coffee  region  there  are  approximately  15  small  to  medium  sized 
companies  that  process  peeled  plantain  and  supply  plantain  products  to  mini-companies 
selling  chips  and  snacks. 
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Much  interest  has  been  noted  on  the  part  of  institutions  in  this  region  to  support  and 
make  more  dynamic  the  processing  of  plantain,  offering  a  solution  to  such  limitations  as 
raw  materials  and  grading  processes. 
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Les  productions  bananieres  a  Cuba 


Thierry  Lescot\  Jose  Manuel  Alvarez^ 
et  Orlando  Rodriguez  M.^ 


Abstract  -  Banana  production  in  Cuba 

Annual  banana  production  in  Cuba  is  estimated  to  be  463,000  tonnes,  consisting  of 
222,000  t  of  ABB,  200,000  t  of  <<  dessert  »  bananas  and  32,000  t  of  plantains  Production  is 
entirely  for  domestic  consumption  and  characterised  by  centralised  deciaons  (Ministry  of 
Agriculture  5-Year  Ran),  the  weight  of  the  state,  a  strong  varietal  policy,  biotechnology 
and  agricultural  research  in  general  and  the  centralisation  of  supply. 

Indeed,  production  in  1945  was  characterised  by  the  dominance  of  plantain  (False  Horn 
cv.  «  Macho  »  63.2  %)  but  a  varietal  reconversion  plan  was  set  up  in  the  late  1980s  to 
replace  most  plantains  by  a  Cuban-bred  variety  of  the  «  Bluggoe  »  type  (ABB,  cv.  <<  Burro 
CEMSA  3/4  »)  which  is  more  productive  and  hardier.  Finally,  from  1991  onwards,  Cuba 
concentrated  strongly  on  the  introduction  and  diffusion  of  FHIA  tetraploid  hybrids 
because  of  the  impact  of  black  Sgatoka,  which  had  reached  the  island  in  1990. 
Production  is  to  a  considerable  part  in  the  hands  of  the  state,  which  provides  substantial 
aid  for  the  agricultural  co-operatives  (UBPC,  CPA).  Independent  farmers  alone  continue, 
to  a  certain  degree,  the  production  of  plantains  (in  Holgufn  province). 
The  energy  crisis  from  which  the  country  has  suffered  since  the  collapse  of  the  USSR  has 
led  to  a  search  for  alternative  solutions  :  enriched  organic  fertiliser  fAzotobacterj, 
biological  control,  etc.  In  biotechnology,  Cuba  has  an  annual  production  potential  of  50 
million  tissue  culture  plants  and  is  tending  towards  multiplication  by  somatic 
embryogenesis. 

Although  on-farm  consumption  and  barter  are  still  considerable,  the  distribution  of  most 
production  is  centralised  ('Acopio').  Free  markets  have  appeared  only  recently. 

Resume 

La  production  cubaine  annuelle  de  bananes  est  estimee  a  463000  tonnes,  dont  222000  t 
d'ABB,  200000  t  de  bananes  <<  dessert  »  et  32000  t  de  bananes  plantain.  Entierement  des- 
tinee  a  la  consommation  interne,  cette  production  est  caracterisee  par  la  centralisation 
des  decisions  (plan  quinquennal  du  ministere  de  I' Agriculture),  I'importance  de  I'Etat, 
I'importante  politique  varietale,  le  poids  des  biotechnologies  et  de  la  recherche  agricole 
en  generate  et  la  centralisation  de  I'offre. 


^  CIRAD-FLHOR/IICA,  Apartado  71 1 ,  Santo  Domingo,  Republique  Dominicaine 

2  Ministerio  de  Agricultura,  La  Habana,  Cuba 

3  ETIAH,  Holgum,  Cuba. 
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En  effet,  si  dans  les  annees  1945  les  productions  etaient  caracterisees  par  une  predomi- 
nance des  bananiers  plantain  (cv.  «  Macho  »  de  type  Faux  Come,  63,2  % ),  un  plan  de 
reconversion  varietale  a  ete  instaure  vers  la  fin  des  annees  80  afin  de  remplacer  la  grande 
majorite  des  bananiers  plantain  par  une  selection  cubaine  de  type  «  Bluggoe  »  (ABB,  cv. 
«  Burro  CEMSA  3/4  »)  plus  productif  et  plus  rustique.  Enfin,  des  1991,  Cuba  s'est  forte- 
ment  orient  e  dans  I'introduction  et  la  diffusion  d'hybridestetraploi'des  de  la  FHIA,  en  rai- 
son  de  I'impact  de  la  cercosporiose  noire  arrivee  sur  I'fle  en  1990. 

La  production  est  en  grande  partie  aux  mains  de  I'Etat  qui  verse  des  aides  importantes 
aux  cooperatives  agricoles  (UBPC,  CPA).  Les  agriculteurs  independants  sont  les  seuls  a 
poursuivre  en  partie  la  production  de  bananes plantain  (province  de  Holguin). 

La  crise  energetique  que  traverse  le  pays  depuis  I'effondrement  de  I'URSS  a  conduit  a 
recherctier  des  solutions  alternatives  :  utilisation  d'engrais  organiques  enrichis  fazotobac- 
terj,  lutte  biologique,  etc.  Concernant  la  biotechnologie,  le  pays  dispose  d'un  potentiel  de 
production  annuel  de  50  millions  de  vitroplants  et  s'oriente  vers  la  multiplication  par 
embryogenese  somatique. 

9  I'autoconsommation  et  le  t roc  rest ent  importants,  la  majorite  de  la  production  est  cen- 
tralisee  pour  sa  distribution  (<<  Acopio  »).  L'apparition  de  marches  libres  est  recente. 

Cuba  :  quelques  chiff  res 

Cuba  compte  11  millions  d'habitants  dont  2,2  millions  vivent  a  La  Havane.  75  %de  la 
population  est  urbaine.  Trois  types  de  bananes  sont  principalement  cultives  (tableau  1). 

D'autre  part,  des  1994,  il  faut  inclure  de  nouvelles  plantations  avec  de  nouveaux 
clones  (tableau  2)  : 

Enfin,  ces  clones,  ainsi  que  les  FHlA-21  surtout,  mais  aussi  FHIA-19,  FHIA-20  et 
FHlA-22,  vont  prendre  plus  d'ampleur. 

Politique  cionale 

Bananes  «  dessert  » 

Afin  de  reduire  les  coiats  de  lutte  contre  la  cercosporiose  noire,  les  Cavendish  sont  pro- 
gressivement  remplaces  par  FHIA-OIVI,  un  variant  cubain  plus  productif  (regime  obser- 
ve de  pres  de  100  kg) ,  FfnA-23  et  FHlA-18. 

Rantain  et  banane  «  a  cuire  » 

Les  bananiers  plantain  sont  localises  principalement  dans  les  provinces  orientales  oil 
sont  concentres  de  nombreux  producteurs  independants.  Ainsi,  les  provinces  Holgufn  et 
Tunas  totalisent  70  %de  la  production  nationale  de  bananes  plantain  «  macho  »  (=  Faux 
corne).  Cependant,  la  population  apprecie  fortement  la  banane  plantain  classique 
qu'elle  ne  trouve  pratiquement  plus. 
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laDieau  i . 

Bananes- bananes  plantain  et  autres  bananes  «  a  cuire  » 

Annee 

ndllldlll 

OtUxMKMxJXS 

Banane*  * 

(Cavendish) 

(Faux  corne) 

3/4) 

H  n  O  O 

1  Moo 

oU  pdllLilc  yi  lex) 

1  nn 

1  <i  bOO 

1990 

superfi  cie  (ha) 

62  500 

6250 

14000 

production  (t) 

98465 

n H ^ m t  /t  /h ^ \ 

1991 

superfi  cie 

47900 

14470 

14000 

production 

51  244 

65885 

n  H  ^  m  t 

I  1 

1 , 1 

1992 

superfi  cie 

35470 

36320 

20000 

production 

48350 

1 83 1 66 

261  500 

r  &  n  H  &  m  t 
IdlvJdllCIIL 

1  A 
1  ,*+ 

1993 

superfi  cie 

32580 

54566 

18000 

production 

14272 

187429 

201  300 

rarifia  m  on  t 

IClKJCIIIdll 

A 

1994 

superfi  cie 

32  260 

62  950 

30  000 

production 

7438 

169  690 

165900 

rendennent 

0,2 

2,7 

5,5 

1996 

superfi  cie 

16000 

60  000 

31  000 

production 

30  400 

316500 

169  600 

rendement 

1,9 

8,0 

5,5 

1997 

superfi  cie 

16000 

58000 

31  000 

production 

30  400 

rendement 

1,9 

1998 

superfi  cie 

13000 

55700 

23700 

production 

32000 

222000 

rendement 

2,5 

8,0 

*  ABB 

**  Grande  naine  (60  %)  et  une  selection  cubaine  plus  haute  :  «  Parecido  al  Rey  »  (40  %),  un  peu 
de  Poyo-Robusta. 


Au  debut  des  annees  90,  les  bananiers  plantain  ont  rapidement  ete  remplaces  par 
une  selection  cubaine  du  sous-groupe  Bluggoe  (ABB)  :  le  «  Burro  CEMSA»  (=  type 
«  Cardaba  »  ou  «  Matavia  ») .  Celui-ci  produit  des  regimes  pouvant  atteindre  40  kg. 

Cette  decision  politique  est  liee  aux  trop  faibles  rendements  obtenus  (8-18  tonnes/ha 
par  la  variete  Bluggoe  au  lieu  de  1  a  10  tonnes/ha  pour  le  bananier  plantain,  suivant  les 
densites)  par  les  structures  de  production  (Etat  ou  cooperatives).  Celles-ci  doivent  four- 
nir  un  volume  important  fixe  chaque  annee  pour  satisfaire  I'approvisionnement,  lui  aussi 
programme  annuellement,  des  magasins  d'alimentation  dEtat  («  Acopio  »). 

Mais  le  gout  des  Bluggoe  ne  satisfait  ni  les  consommateurs,  ni  les  quelques  produc- 
teurs  prives,  d'oii  son  remplacement  progressif  par  d'autres  varietes  telles  que  FHIA-03 
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Tableau  2.  Evolution  dessuperficiesplanteesavecde  nouvellesvarietes(1994-1998). 


Variete/ hectares  1994  1997  1998 


Pelipita 

1  300 

3528 

4000 

SH  3436 

60 

150 

150 

FHIA-01Vr 

30 

1  080 

2200 

FHIA-02 

13 

10 

FHIA-03 

600 

3617 

3600 

FHIA-18 

308 

1  800 

FHIA-21 

1 

10 

FHIA-01 

2 

Yangambi  Km^ 

31 

Total 

2  000 

8700 

11  800 

*  FHIA-01  V1  est  un  variant  cubain  de  FHIA-23. 


(I'extension  de  ce  dernier  sera  limitee  a  cause  de  nombreuses  variations,  d'une  periode 
de  vie  verte  trop  courte  et  d'une  mauvaise  resistance  aux  periodes  seches),  «  Pelipita  » 
(ABB)  et  le  grand  interet  porte  aux  hybrides  ameliores  de  la  FHIAde  type  plantain,  en 
particulier  le  FHlA-21. 

Un  probleme  a  toutefois  ete  rencontre  avec  lliybride  FHIA-21  (le  plus  prometteur, 
proche  des  bananiers  plantain)  :  garde  en  observation  sanitaire  sur  pres  de  quatre  hec- 
tares lors  de  test  virologique  pour  la  mosaique  en  tirets  (BSV),  la  quasi-totalite  s'est  ave- 
ree  positive.  Quelques  pieds  semblent  cependant  indemnes  et  sont  en  phase  de  multipli- 
cation pour  dififusion. 

D'autres  hybrides  FHIA  sont  en  cours  d'evaluation  et  de  multiplication  :  FHlA-19, 
FHl A-20,  FHIA-22,  -FHlA-04  et  FHlA-05. 

Evolution  dessuperfi  ciesde  1988  a  1998 

Dans  les  annees  80, 1'lNlVlTa  developpe  une  technique  de  multiplication  vegetative  par- 
ticuliere  donnant  des  tauxde  multiplication  interessants.  D^nommee  «  CRAS  »  {Centres 
de  Reproduccion  Acelerada  de  Semilla),  elle  a  permis  de  remplacer  en  trois  ans  les 
50000  ha  de  bananiers  plantain  par  du  Bluggoe  (Burro  CEMSAnnn)  (Figure  1).  Cette 
technique  consiste  en  un  fractionnement  symetrique  du  bulbe  pele,  quelle  que  soit  sa 
taille.  Les  «  quartiers  »  sont  alors  mis  en  plateau  de  germination,  de  type  semis  de  pepi- 
niere,  et  sont  mis  au  champ  apres  deux  mois. 

Pour  des  raisons  de  production  et  de  consommation  planifiees  (Plan  dTXat),  les  pro- 
ductions sont  assez  bien  reparties  dans  les  differentes  provinces  du  pays  (voir  carte). 

Conditions  pedo-climatiques 

Sols 

Plusieurs  types  de  sols  sont  exploites  pour  la  culture  des  Musacees,  mais  deux  sont  majo- 
ritaires  (tableau  3). 
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Figure  1.  Evolution  dessuperficiesplanteesen  bananiersde  1988  a  1998. 


Repartition  geographique  des  productions bananieres. 

Tableau  3.  Caracteristiques  des  differents  types  de  sols  utilises  pour  la  culture  bana- 


niere. 


Type  de  sol 

PH 

M.O. 

K(meq/100  g) 

Ca 

Mg 

Importance  (%) 

Brunscalciques* 

7-8 

3-4  % 

0,5-0,6 

25-30 

5-8 

55-60  % 

Ferralitiques 

5-6 

1  % 

0,3-0,4 

3-9 

0,5-5 

30-35  % 

Alluviaux 

5  % 

Flendzines 

2  % 

Vertisols 

1  % 

*  Sals  brunscalciques  :  sols  peu  prof  ends,  couche  calcaire  a  50  cm,  meilleurs  pour  Biuggoe  que  pour 
Cavendish  (cultive  preferentiellement  sur  solsferralitiques). 
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Climat 

Precipitations  : 

IVbyenne  annuelle  nationale  :      1 200  mm 
Provinces  occidentales  :  1 300-1 350  mm 

Provinces  centrales  :  1 200  mm 

Provinces  orientales  :  900-1 100  mm 

Les  precipitation  sont  mal  distribuees  avec  une  saison  seche  plus  ou  moins  importante 
de  decembre  a  avril. 

Les  temperatures  ne  sont  pas  un  facteur  limitant  :  moyenne  de  25°C  (provinces  occi- 
dentales plus  fraiches  de  decembre  a  mars  :  16-19°Q. 
La  luminosite  est  abondante  et  non  limitante. 

Les  vents  sont  moderes,  parfois  limitants.  L'lle  est  dans  une  zone  cyclonique  tres 
exposee  (moyenne  de  un  cyclone  devastateur  par  an). 

Utilisation  d'engraisen  bananeraies 

1985  :  1 500000  tonnes  (surtout  dURSS  et  des  pays  de  lEst) 
1990:  70000  tonnes 

1994  :  0  (embargo  sur  les  importations  cubaines) 

1995  :  12000  tonnes 

1998  :  15000  tonnes  (7284 1  de  KQ,  7900 1  d'uree,  sur  13000  ha  de  bananiers  sous  irriga- 
tion, sur  les  meilleures  terres. 

Alternatives  act uelles 

Utilisation  a  tres  grande  echelle  de  la  «  biotierra  »  :  melange  de  terre  et  de  compost, 
essentiellement  a  base  de  residus  de  I'industrie  de  la  canne  a  sucre,  mais  aussi  de  filmier 
(bovins,  poulaillers  industriels)  enrichi  de  ferments,  champignons  et  bacteries  (ex.  : 
Azotobacter  et  Rhizobium,  production  en  bio-fermenteur  de  grandes  capacites,  20000  a 
200000  litres,  estimee  a  six  millions  de  litres  en  1992)  et  aussi  dliumus  issus  de  la  lom- 
briculture.  Pour  la  culture  de  la  banane,  il  est  epandu  entre  quatre  et  dix  tonnes  de  ce 
melange  par  hectare. 

Utilisation  de  pesticidesen  bananeraies 

Controle  de  la  cercosporiose  noire  :  environ  15  traitements/an  sur  13000  ha  de  Caven- 
dish, par  avertissement  (systeme  fran9ais,  melange  huileux-fongicides  systemiques  (ben- 
zimidazoles-triazoles).  Environ  deux  traitements  sur  FHIA-OIVI. 

Controle  des  nematodes  :  importation  en  1998  de  30  tonnes  de  «  Nemacur®  ». 
Essais  de  controle  biologique  prometteurs  avec  une  race  (n°3)  de  Bacillus  thuregensis. 

Controle  des  charan^ons  :  impact  faible,  techniques  culturales  (piege  de  pseudo- 
tronc)  et  lutte  biologique  {Beauveria  bassiana). 

Controle  de  I'enherbement  :  techniques  culturales  (polyculteur  tracte),  rarement 
chimique  (seulement  sur  les  parcelles  sous  irrigation). 
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La  recherche  bananiere  a  Cuba 

Les  differents  organismes  de  recherche  cubains  travaillant  sur  les  bananiers  sont  : 
YNIMT  {Instituto  de  Investigacidn  en  Mandas  Tropicales),  lNlSJ^(Instituto  de  Investi- 
gacion  en  Sanidad  Vegetal),  INIFAT  (Instituto  de  Investigacion  Fundamentales  en 
Agricultura  Tropical),  IBP  {Instituto  de  Biotecnologia  en  Plantas)  y  IIRD  (Instituto  de 
Investigacion  en  Riego  y  Drenage) . 

Culture  in  vitro 

Les  structures  de  production  de  vitroplants  (Biofabricas)  comprennent  12  unites  repar- 
ties  dans  tout  le  pays  mises  au  point  et  gerees  par  I'lBP.  Le  potentiel  de  production  est 
de  50  milhons  plantes/an  !  La  production  annuelle  est  actuellement  de  20  a  30  millions 
de  vitroplants  de  bananier,  principalement  des  Cavendish  («  Grande  naine  »  et  «  Pareci- 
do  al  Rey  »),  des  Bluggoe  (Burro  CEMSA,  selection  cubaine  de  type  «  Cardaba  »  ou 
«  Matavia  »)  et  des  hybrides  FHIA-OIVI,  FHlA-02,  FHlA-03,  FHlA-18,  FHlA-21  et  SH3436. 

Qn  y  multiplie  egalement  des  pommes  de  terre,  de  la  canne  a  sucre  et,  accessoire- 
ment,  des  ananas,  des  racines,  des  tubercules  et  des  fleurs  (hehconia,  strelitzia,  spati- 
phyllum,  anturium,  bougainvillier,  ficus,  etc.) . 

La  cercosporiose  noire 

La  cercosporiose  noire  est  apparue  en  1993.  Elle  est  repartie  irregulierement  geographi- 
quement  et  au  cours  de  I'annee  (conditions  climatiques  differentes  et  saison  seche  plus 
ou  moins  longue) . 

La  lutte  contre  la  cercosporiose  noire  se  fait  en  utilisant  obligatoirement  I'avertisse- 
ment  biologique  a  partir  de  la  mesure  hebdomadaire  de  «  I'etat  d'evolution  »  et  de  revo- 
lution de  la  courbe  correspondante  (modele  fran9ais  legerement  modifie),  et  ce,  pour 
toutes  les  zones  productrices  organisees  (environ  13(X)0  ha,  «  Cavendish  »  et  FHIA-OIVI 
essentiellement). 

Les  traitements  se  font  par  avion  (russe)  en  utilisant  12  a  13  litres  dliuile  pure/ha  et, 
en  alternance,  du  Tilt®  (4  traitements  par  an),  Calixine®  (4  traitements  par  an),  Beno- 
myl®  (4  traitements  par  an,  apparition  de  races  resistantes  seulement  dans  deux  zones) 
et,  en  saison  seche  (novembre  a  mars)  un  Carbamate  (3  traitements  par  an)  en  melange 
huileux  et  aqueux.  Soit  une  moyenne  de  13  a  15  traitements  par  an.  S'il  y  a  decrochage, 
on  utilise  de  « la  bomba  »  (Caibamate  +  Benomyl®  +  adherant  +  huile  +  eau,  soit  40  li- 
tres de  melange/ha) . 

Les  analyses  et  les  decisions  sont  centralisees  au  Mnistere  de  I'Agriculture  a 
La  Fkvane  {Instituto  de  Sanidad  Vegetal,  Campania  de  Sigatoka  Negra,  responsable  : 
Dr  Luis  Perez  Mcente) . 

L'utilisation  dTiybrides  tolerant s  a  la  cercosporiose  noire  a  permis  d'economiser  pres 
de  trois  millions  de  dollars  de  produits  fongicides  importes  en  1998,  en  plus  du  fonction- 
nement  des  avions  de  traitement. 
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Irrigation 

Qi  grand  effort  a  ete  realise  pour  mettre  sous  irrigation  une  bonne  partie  de  la  produc- 
tion bananiere.  Et  ce  sous  dilferentes  formes  :  gravitationnel  (canaux,  planches),  asper- 
sion sur  frondaison,  localisee  (goutte-a-goutte,  microjets,  avec  un  systeme  original  :  par 
microjets  sous  frondaison  a  environ  1-1,5  metre  de  hauteur,  en  utilisant  les  lignes  de 
tuteurage  aerien).  A:tuellement  7500  ha  de  banane,  soit  27  %des  superficies,  sont  sous 
irrigation  et  permettent  des  rendements  tres  honorables,  jusqu'a  60  tonnes/ha. 
IVbyenne  rendement  Cavendish  sous  irrigation  :  23  t/ha 

IVbyenne  rendement  Cavendish  sans  irrigation  :  10  t/ha 

Mayenne  rendement  Burro  CEMSAsous  irrigation  :  18  t/ha 

IVbyenne  rendement  Burro  CEMSAsans  irrigation  :  8  t/ha 

IVbyenne  rendement  Plantain  (Faux  corne)  sans  irrigation  :        4  t/ha 
Duree  moyenne  de  la  culture  (Cavendish,  Burro  CEMSA)  :  cinq  ans,  avec  un  renou- 
vellement  annuel  de  20  % 

Duree  moyenne  de  la  culture  traditionnelle  de  plantain  :  de  deux  a  dix  ans. 
Autre  originalite  :  les  poteaux  en  ciment  du  tuteurage  aerien  servent  aussi,  dans  cer- 
tains cas,  au  montage  du  reseau  de  «  cableway  ». 

Des  essais  d'exportation  ont  ete  realises,  entre  autres  avec  le  Canada  mais  n'ont 
donne  lieu  a  aucune  concretisation  (embargo,  pressions  politiques  ?) .  Les  techniques 
liees  a  la  qualite  post-recolte  (gestion  du  systeme  de  coupe,  transport,  emballage,  traite- 
ment,  unites  de  conditionnement,  etc.)  ne  sont  pas  totalement  maitrisees. 

Le  manque  de  carburant  et  d'intrants  chimiques  conduit  a  des  situations  particu- 
lieres  :  parcelles  de  vitroplants,  irriguees  par  microjets,  fertilisees  avec  du  compost  enri- 
chi  et  labourees  dans  le  grand  interligne  par  une  paire  de  bceufs  tirant  une  «  araire  »  de 
bois  et  socs  rudimentaires ! 

Les  differentes  formes  institutionnelles 
des  exploitations,  la  reforme  agraire  de  1993 

La  reforme  agraire  est  basee  sur  une  reforme  de  la  propriete  de  la  terre  qui  pent  prendre 
cinq  formes  : 

Secteur  d'Etat 

•    Fermes  d'Etat  (32,7  %de  la  SAUnationale  totale) 

Secteur  non  etatique 

£  Cooperatives  de  production  agricole  (CPA)  -  association  de  producteurs  -  ( 10  %) 

Z  Cooperatives  de  credits  et  de  service  (CCS)  -  association  de  producteurs  indivi- 

duels  et  prives  (paysans)  -  ( 14,5  %) 

V  Unites  de  base  de  la  production  en  cooperative  (UBPQ  -  I'Etat  loue  la  terre  - 

(42,3  ^ 
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®  Paysans  disperses  -  (0,5  <^ 

Les  productions  bananieres  se  reparissent  comme  suit  :  g  =  33  %des  surfaces, 
^  +  Z  +  V  =  40  %  ®  =  27  % 

€  Z  V  et  ®  passent  chaque  annee  un  contrat  avec  I'Etat  afin  de  fournir  une  produc- 
tion definie. 

Basee  sur  une  reforme  de  la  propriete  de  la  terre  qui  pent  prendre  5  formes  : 

Quelle  que  soit  la  structure  productive,  80  %  de  la  production  agricole  cubaine  est 
actuellement  planifiee  pour  I'approvisionnement  des  magasins  d'Etat  («  A:opio  »),  les 
20  %restants  et  les  surplus  (>  100  %de  la  production  planifiee)  de  production  peuvent 
etre  mis  « librement  »  sur  les  marches  qui  ont  revu  le  jour  depuis  octobre  1994. 

Notons  egalement  la  mise  en  valeur  de  parcelles  d'entreprises  (industrielles,  de  ser- 
vice, et  agricoles)  pour  I'autoconsommation. 

G  V  g  et  ,  Z  par  ordre  d'importance  dans  leurs  relations  avec  I'Etat,  beneficient  de 
I'appui  technique  et  financier  de  I'Etat  (conseils  techniques,  intrants,  etc.). 

Lors  d'une  enquete  effectuee  dans  la  province  de  Holgum,  principale  productrice  de 
bananes  plantain,  il  a  ete  demontre  une  large  influence  de  la  destination  de  la  produc- 
tion sur  le  choix  varietal,  plantain/Bluggoe  (figure  2). 


Vente  a  I'Etat 


B  M 


Autres  ventes 


M  =  plantain  «  M acho  » 

B  =  bluggoe  «  Burro  CEMSA  3/4  » 


B  M 


B 


Autoconsom. 


B  M 


Figure  2.  Destination  de  la  production  bananiere  dansia  province  de  Holguin. 
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Le  systeme  d'ecoulement  des  productions 

La  vente  a  I'Etat  («  Acopio  »)  s'effectue  selon  quelques  normes  de  qualite,  en  mesurant, 
si  possible,  le  doigt  central  de  I'avant  derniere  main  exterieure  du  regime  : 

Banane  (Cavendish,  +  hybrides  FHIA-01 V1 ,  FHIA-18  et  SH-3436) : 

•  Qualite  «  selecta  »  :  diametre  >  33  mm,  longueur  >  15  cm  :  production  achetee  par 
I'organisme  charge  de  I'approvisionnement  des  hotels  touristiques  («  Frutas 
Selectas  »)  a  10-15  %au  dessus  du  prixpaye  a  la  premiere  qualite. 

•  Premiere  qualite  :  diametre  >  33  mm,  vendu  a  27,50  USS  la  tonne, 

•  Deuxieme  qualite  :  30  mm  <  diametre  <  33  mm,  vendu  a  :  21,16  US$  la  tonne, 

•  Troisieme  et  derniere  qualite  :  diametre  <  30  mm,  vendu  a  16,67  US$  la  tonne. 

Rantain  «  Macho  >>  (F^uxcorne)  et  «  Pelipita  »  (ABB) : 

•  Premiere  qualite  :  diametre  >  42  mm,  vendu  jusqu'a  75  US$  la  tonne, 

•  Deuxieme  qualite  :  38  mm  <  diametre  <  42  mm, 

•  Troisieme  et  derniere  qualite  :  diametre  <  38  mm. 

Bluggoe  (Burro  CBVISA) : 

•  une  seule  qualite  (pour  inciter  a  planter,  et  appuyer  les  productions  sur  sols  moyens 
et  sans  irrigation),  vendu  a  21,16  USS  la  tonne. 

Le  systeme  cubain 
d'approvisionnement  alimentaire 

Trois  systemes  officiels  d'approvisionnement  alimentaire  existent  a  Cuba  : 

•  Le  marche  dlitat  («  Mercadito  »  ou  «  Placita  »),  gere  par  le  ministere  de  I'Agricultu- 
re  et  son  service  de  coUecte  («  Acopio  »),  pour  les  produits  de  grandes  productions, 
dont  les  bananes  et  «  Bluggoe  »  (mais  pas  ou  tres  pen  de  bananes  plantain).  lis  sont 
vendus  a  des  prix  tres  bas,  mais  suivant  I'arrivage  et  les  disponibilites.  Prix  de  la 
banane  :  0,024  US$  le  doigt,  Bluggoe  (Burro)  :  0,014  US$  le  doigt. 

•  Les  magasins  (I'Etat  («  liendas  »),  geres  par  le  ministere  du  Commerce  Interieur, 
pour  les  produits  rationnes  et  subventionnes  (sucre,  sel,  huile,  graisse,  viande,  lait, 
riz,  pain,  haricot,  cereales,  pomme  de  terre,  alcool,  etc.),  suivant  les  disponibilites, 
moyennant  I'utilisation  d'un  carnet  familial  d'approvisionnement  («  la  libreta  »)  et 
selon  I'application  de  principes  egalitaires  strictes  et  neutres. 

•  Les  marches  «  libres  »  (depuis  octobre  1994),  regis  par  la  loi  de  I'offre  et  de  la 
demande,  sous  la  responsabilite  des  municipalites  chargees  d'emettre  les  autorisa- 
tions  de  vente  (aux  seuls  producteurs  ou  representants,  excluant  les  intermediaires) 
et  de  coUecter  la  taxe  d'acces  (sur  la  base  du  prix  de  la  veille  et  du  volume  propose  a 
la  vente,  fixee  a  5  %pour  la  capitale  (La  Ha  vane),  10  %pour  les  capitales  provinciales 
et  15  %ailleurs).  Collecte  et  transport  sont  a  la  charge  des  participants.  Les  prix  doi- 
vent  etre  clairement  affiches  et  les  unites  de  poids  sont  controlees.  En  octobre  1998, 
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le  prix  du  doigt  de  banane  plantain  (IVfecho)  etait  de  0,15  US$  a  La  Ifevane  et  d'envi- 
ron  0,05  USS  ailleurs. 

Par  ailleurs,  une  majorite  de  consommateurs  obtient  son  alimentation  au  travers  de 
la  restauration  d'entreprise  et  scolaire/universitaire,  lesquelles  sont  fortement  subven- 
tionnees  (un  dejeuner  coiite  entre  0,025  et  0,035  USS).  Qiaque  organisme  detient  sa 
propre  exploitation  agricole  qui  fournit  une  partie  des  produits  necessaires  a  son  auto- 
consommation. 

En  ville,  depuis  une  date  recente,  la  production  de  legumes  «  hydroponiques  »  ven- 
dus  sur  place  se  developpe  fortement  (production  et  vente  dans  chaque  grand  quartier 
urbain) . 

De  plus,  le  marche  informel  existe  et  reste  important  (relations  familiales  ville-cam- 
pagne),  ainsi  que  la  possibilite  de  s 'appro visionner  dans  les  boutiques  en  devises,  la 
detention  de  dollars  n'etant  plus  penalisee  ( 1  US$  =  20  pesos  cubains). 
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La  banane  plantain  en  Haiti  : 
une  filiere  en  difficulte? 


Thierry  Lescot^  et  Fabien  N'Guyen^ 


Abstract  -  Plantain  in  Haiti  :  a  sector  in  difficulty? 

Plantain  is  an  important  staple  food^uff  in  Haiti.  Per  capita  consumption  is  about  22  kg 
per  year.  The  figure  of  60  l<g  per  person  per  year  is  even  exceeded  in  rural  production 
zones.  With  annual  production  of  270,000  tonnes,  Haiti  is  one  of  the  main  producer 
countries  in  the  Latin  America-Caribbean  region. 

The  French  plantain  grown  in  Haiti  is  a  special  case.  Cultivation  is  concentrated  mainly  in 
the  alluvial  coastal  plains.  A  study  was  undertaken  in  1998  in  Arcahaie  plain,  the  main 
production  zone.  Close  to  Port-au-Prince  (2,100,000  habitants),  the  main  consumption 
centre,  the  land  in  this  zone  is  subjected  to  strong  pressure  and  tenure  is  precarious. 
These  studies  show  the  problems  of  production  :  low  yields,  pressure  on  monospecific 
cropping  and  complex  marketing  systems.  Supplies  have  been  decreasing  for  several  years 
and  are  unbalanced  with  regard  to  demand. 

There  are  many  players  (from  producers  to  consumers)  in  the  sector  and  all  of  them  are  in 
a  situation  of  competition.  However,  the  strong  pressure  on  land  and  the  small  a'ze  of 
farms  mean  that  growers  must  keep  the  bunch  price  high  in  order  to  survive.  The  result  is 
that  some  of  the  players  in  the  sector  are  specialised  and  a  food  crop  is  turning  into  a 
cash  crop  that  low-income  consumers  can  no  longer  afford. 

Resume 

En  Haiti,  la  banane  plantain  est  un  aliment  de  base  important  pour  la  population.  La 
consommation  par  habitant  s'eleve  ainsi  a  environ  22  kg/hab./an.  En  zone  rurale  produc- 
trice,  on  depasse  meme  les  60  kg/hab./an.  Avec  270000  tonnes  de  production  annuelle, 
Haiti  est  I'un  desprincipaux  paysproducteur  de  la  zone  Amerique  latine  Caraibe. 
Le  bananier  plantain  cultive  en  Haiti  est  d'ailleurs  un  cas  particulier  dans  cette  zone  avec 
des  varietes  de  type  French.  La  culture  est  principalement  concentree  dans  les  plaines 
cotieres  alluvionnaires. 

Une  etude  a  ete  engagee  en  1998  sur  la  filiere  de  la  banane  plantain  dans  la  principale 
zone  de  production  :  la  plaine  de  1' Arcahaie.  Proche  du  principal  centre  de  consommation 
qu'est  Port-au-Prince  (2100000  habitants),  cette  zone  est  sujette  a  une  forte  pression  sur 
la  terre  et  a  une  precarite  de  la  tenure  fonciere. 


^  CIRAD-FLHOR/IICA,  Santo  Domingo,  Republique  Dominicaine 
2  CNEARC,  Montpellier,  France. 
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Ces  etudes  montrent  des  problemes  de  production  :  rendements  faibles,  pression  sur  la 
culture  monospecifique  et  complexite  des  systemes  de  commercialisation.  L'offre  est 
depuis pluaeurs  annees  en  diminution  et  en  desequilibre  par  rapport  a  la  demande. 
Dans  la  filiere,  les  acteurs  (des  producteurs  aux  consommateurs)  sont  multiples  et  sont 
tous  en  situation  de  concurrence.  Cependant,  la  forte  pression  fonciere  et  la  faible  taille 
des  exploitations  obligent  les  producteurs  a  maintenir  un  prix  de  vente  du  regime  eleve 
pour  survivre.  Ce  qui  a  pour  consequence  de  specialiser  certains  acteurs  de  la  filiere  et  de 
transformer  un  produit  vivrier  en  un  produit  de  rente  auquel  les  consommateurs  a  faible 
revenu  n'ont  plusacces. 

La  production  nationale 

Sur  I'annee  1997,  la  production  etait  estimee  a  430000  tonnes,  repartie  en  :  270000 
tonnes  de  bananes  plantain,  50000  tonnes  de  bananes  «  a  cuire  »  (ABB,  Bluggoe), 
100000  tonnes  de  bananes  «  dessert  »  type  Cavendish,  10000  tonnes  d'autres  bananes 
«  dessert  »  (Gros  Michel,  Figue  Pomme,  etc.).  Toutes  ces  productions  sont  inegalement 
reparties  dans  toutes  les  vallees  alluvionnaires  de  basses  altitudes  du  pays,  la  region  de 
I'Arcahaie  etant  la  plus  importante. 

Principales  regions  productrices 

Les  principales  regions  productrices  par  ordre  d'importance  decroissante  sont : 

•  Departement  de  I'Ouest  :  zone  de  I'Arcahaie  :  plantain  French  (80  Cavendish 
( 10    ,  plantain  Faux  corne  ( 10  %) ,  Bluggoe  ( 10  %) ; 

•  Departement  de  I'Ouest  :  zone  de  Leogane  :  plantain  French  (80  Cavendish 
( 10  ^,  plantain  Faux  corne  ( 10  ^,  Bluggoe  ( 10  ^  ; 

•  Departement  du  Sud-Est  :  zones  de  Marigot,  Jacmel  et  Lafont  :  plantain  French, 
Cavendish,  plantain  Faux  corne,  Bluggoe ; 

•  Departement  du  Nord  :  zones  de  Quartier  IVferin,  Grande  Riviere  du  Nord  et  Dondon  : 
plantain  French,  Cavendish,  plantain  Faux  corne,  Bluggoe ; 

•  Departement  du  Nord-Ouest  :  zones  de  la  vallee  des  Trois  Rivieres  et  Jean  Rabel  : 
plantain  French,  plantain  Faux  corne.  Cavendish,  Bluggoe ; 

•  Departement  de  la  Grande  Anse  :  zones  de  la  vallee  de  la  Grande  Anse,  Abricot,  Jere- 
my et  Banc  Bruinadee  :  plantain  French,  plantain  Faux  corne,  Cavendish,  Bluggoe ; 


Tableau  1.  Estimation  de  i'off re-demande  de  banane  piantain  en  IHai'ti  (1991-1996). 


Annee 

1991 

1992 

1993 

1994 

1995 

1996 

Population 

6619659 

6756024 

6895198 

7037239 

7180  284 

7328198 

Offre  plantain  (t) 

509600 

518835 

507  505 

361 716 

319  323 

319000 

Demande  plantain* 

420  348 

429  007 

437845 

446865 

455948 

465341 

Base  de  recommandation  du  PNUD  (1994)  :  106  kg  de  «  tubercules,  racineset  plantain  »  pour  la  diete  ali- 
mentaire  haitienne,  afi  n  d'atteindre  Ies2200  calorieset  les 60  grammesde  proteines journalleres,  dont  3/5 
de  banane  plantain  soit  63,5  kg/hab./an. 

Source  :  Minagri  (M ARNDR-UPSE),  Inditut  Haitien  desSatistiqueset  d'informatique  (iH9). 
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•  Departement  du  Centre  :  zones  des  Bas  Plateaux  et  de  Mrebalais  :  Poban  et 
Massoko;  et  zone  de  Las  Cahobas  :  Bluggoe,  plantain  French,  plantain  Fauxcorne ; 

•  Departement  du  Sud  :  zones  de  la  plaine  des  Cayes  (productions  faibles),  Saint  Louis 
(surtout  Cavendish)  et  Roches  a  Bateaux  (plantain  French,  plantain  Faux  corne 
essentiellement) ; 

•  Departement  de  I'Artibonite  :  plantain  French,  plantain  Faux  corne,  Figue  Pomme ; 

•  Departement  du  Nord-Est :  zone  de  Ouanaminthe  :  faibles  productions. 


Etude  de  cas  :  Les  plaines  de  I'Arcahaie  : 
principale  zone  de  production 

Generalites 

La  zone  de  production  etudiee,  zone  de  I'Arcahaie,  correspond  a  une  plaine  alluvionnaire 
de  7200  ha,  dont  6000  amenages  (amenagement  hydraulique  a  partir  de  quatre  rivieres), 
avec  une  surface  agricole  utile  (SAU)  de  4850  ha. 

La  surface  en  culture  bananiere  est  estimee  a  3470  ha  (72  %de  la  SAU)  dont  environ 
80  %de  bananier  plantain  de  type  French  et  20  %de  bananes  «  dessert  »,  bananes  «  a 
cuire  »  et  bananes  plantain  type  Faux  corne. 

Parmi  les  autres  cultures,  qui  couvrent  1  380  ha  (28  %),  on  compte  les  cultures 
perennes,  essentiellement  des  fruitiers  tels  manguier,  avocatier,  arbre  veritable  (arbre  a 
pain),  cocotier  (pratiquement  disparu  a  cause  du  jaunissement  mortel),  des  cultures 
annuelles,  canne  a  sucre,  et  des  associations,  haricot,  manioc,  riz,  mais,  autres  tuber- 
cules,  sorgho  et  legumes. 

La  population  de  cette  zone  essentiellement  agricole  est  estimee  a  146000  habitants 
(environ  30000  families),  soit  une  densite  de  plus  de  2000  habitants  au  km-,  ou  20  habi- 
tants a ITiectare ! 

La  tenure  fonciere  est  tres  complexe  mais  a  ete  recensee  grossierement  en  :  8  %pro- 
prietaire-exploitant,  50  %en  fermage,  27  %en  metayage  et  10  %en  indivision,  auxquels  il 
faut  ajouter  5  %en  tenure  complexe  qui  associent  divers  modes  tels  la  gerance,  la  jouis- 
sance  sans  redevance,  mais  aussi  le  proprietaire  donnant  en  fermage,  lui  meme  donnant 
en  metayage,  etc. 

Le  metayage  est  done  la  pratique  la  plus  courante,  ce  qui  n 'incite  guere  les  paysans  a 
investir  autre  chose  que  leur  force  de  travail. 

Le  nouveau  gouvernement  envisage  un  projet  de  reforme  agraire,  sujet  6  combien 
sensible... 

La  moyenne  des  exploitations  est  estimee  a  3300  m-,  sans  grands  ecarts. 

Le  systeme  de  production,  traditionnel  mais  relativement  intensif  par  rapport  a  la 
terre  (pression  demographique  et  done  fonciere),  n'utilise  pratiquement  pas  d'intrant 
mais  presque  uniquement  la  force  de  travail.  Nous  avons  estime  le  cout  de  production 
moyen  a  1000  SUS/ha/an  (chiffre  a  preciser  tres  prochainement),  et  le  produit  brut 
moyen  actuel  a  plus  de  5000  $US/ha/an,  soit  un  des  plus  eleves  des  zones  productrices 
au  niveau  mondial,  Afrique,  Amerique  latine -Car  aibe.  Ce  chiffre,  egalement  a  preciser 
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prochainement,  s'explique  par  le  fait  qu'il  correspondrait  a  un  revenu  agricole  moyen 
par  famille  de  1 320  $US/an/0,33  ha  pour  les  proprietaires  et  environ  770  $US/an/0,33  ha 
pour  les  metayers.  Ces  derniers  donnent  en  moyenne  la  moitie  de  leur  production  aux 
proprietaires  selon  une  regie  quasi-generale.  Ces  estimations,  egalement  preliminaires, 
expliquent  en  partie  le  prix  eleve  du  regime  de  plantain  a  la  production  et  done  d'autant 
plus  a  la  consommation. 

Le  prix  de  la  terre  oscille  de  4000  a  8000  $IJS/Ie  carreau  (1,3  ha)  et  le  fermage  de 
250400  $US/carreau/an. 

L'organisation  sociale  des  communautes  est  complexe  (regroupements  culturels,  reli- 
gieux,  de  developpement,  d'actions  communautaires) .  Elles  ont  du  mal  a  gerer  le  foncier 
et  I'eau. 

Itineraires  techniques  :  pratique  de  irrigation  gravitationnelle ;  agriculture  intensive 
a  faible  technicite,  non  ou  faiblement  mecanisee  (meme  par  traction  animale) ;  prati- 
quement  pas  d'intrant  faute  de  moyens ;  reconstitution  de  la  fertilite  par  rotation  (prati- 
quement  pas  par  I'elevage,  la  pratique  de  rotation  culturale  est  en  nette  diminution  du 
fait  de  la  pression  fonciere),  et  par  cultures  associees  (legumineuses). 

Donneesclimatiques 

Huviometrie 

La  moyenne  annuelle  est  de  1 000  mm  (tableau  2). 

II  existe  deux  saisons  :  une  saison  seche,  de  fin  novembre  a  mi-avril,  et  une  saison 
pluvieuse,  de  avril  a  novembre  (80  %des  pluies). 

Temperatures 

Elle  oscille  entre  21°Cet  33°C  (tableau  3). 
Vents 

lis  sont  dominants  reguliers  d'est  en  ouest,  surtout  de  juin  a  aout.  La  periode  cyclonique 
se  situe  de  mai  a  novembre. 

Sols 

Ce  sont  principalement  des  alluvions  recentes,  a  texture  fine,  grossiere  et  des  sols  hydro- 
morphes. 

Tableau  2.  Donnees  pluviometriques  de  deux  sites  (mm). 

Jan.      Fev.    Mars  Avril    lUlai    Juin  Juillet  Aout    Sept.  Oct.  Nov.  Dec  Total  annuel 

22.4  26,3      47,1    100,5    169,4   93,4   98,4    135,1     127,9  97,0  56,8    20,3  994 

18.5  32,1      42,1     83,8    154,1    87,5   85,6    100,2    110,7  75,0  60,9    20,5  871 


Tableau  3.  Temperatures  en  Haiti  (°C). 


Minimum 

Moyenne 

Moyenne 

Moyenne 

Maximum 

absolu 

minimum 

maximum 

absolu 

15,0  (1938) 

21,3 

27,0 

32,8 

38,0  (1961) 
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La  banane 

Choix  varietal 

On  trouve  essentiellement  (70  %)  de  la  banane  plantain  French  (AAB,  Musquee  bois 
noir,  blanc,  vert,  rose  ou  rouge),  mais  aussi  la  banane  Cavendish  (AAA,  Figue),  banane 
«  a  cuire  »  Bluggoe  (ABB,  Poban)  et  banane  plantain  Faux  corne  (AAB,  Banane  cochon, 
Meteyene).  (voir  nomenclature  locale  et  importance  des  differentes  varietes  en  annexes 
let  2). 


Systeme  de  culture 

En  general,  la  culture  des  bananiers  est  conduite  de  maniere  perenne  et  monospeci- 
fique.  En  debut  de  culture,  on  y  associe  parfois  d'autres  cultures  :  plusieurs  varietes  de 
haricot,  mais,  tomates,  patate  douce,  aubergine,  manioc,  pois,  etc.  Cependant,  on  assiste 
a  une  reduction  generale  des  periodes  de  culture  des  bananiers  sur  sols  a  bon  drainage  : 
de  4-5  ans  en  1986  a  2-2,5  ans  (environ  deux  cycles  productifs)  actuellement.  Cette 
degradation  semble  pouvoir  etre  attribuee  a  une  plus  mauvaise  disponibilite  en  eau  (en 
saison  seche),  a  un  accroissement  de  I'impact  des  nematodes  par  une  diminution,  voire 
une  disparition  des  periodes  de  jachere,  ainsi  qu'a  une  mauvaise  disponibilite  en  azote 
(matiere  organique).  Pour  plus  de  details  sur  les  systemes  de  culture  et  la  rentabilite  de 
la  culture  de  la  banane,  voir  les  annexes  3, 4,  5,  6  et  7. 

Productivite 

Le  potentiel  de  fertilite  initiale  est  toujours  eleve  et  permet  de  bons  niveaux  de  producti- 
vite par  rapport  a  la  terre,  malgre  I'absence  d'intrants.  De  plus,  les  systemes  de  culture 
utilises,  assez  complexes  car  ils  integrent  de  nombreux  facteurs  souvent  non  agrono- 
miques,  semblent  encore  en  equilibre  et  continuent  de  preserver  les  niveaux  de  fertilite. 
La  productivite  par  rapport  au  travail  semble  done  importante.  Les  densites  moyennes 
trouvees  sur  le  terrain  entre  les  bananiers  varient  entre  2,5  m  x  2,5  m  (soit  1600  bana- 
niers a  I'hectare)  et  2  m  x  2  m  (soit  2500  bananiers  a  ITiectare).  La  densite  moyenne  sur 
la  plaine  pent  done  etre  estimee  a  2 170  bananiers  a  I'hectare  pour  le  premier  cycle 
(tableau  4). 

Le  poids  des  regimes  est  en  moyenne  de  13,38  kg,  et  ils  comportent  60  doigts. 

Les  pertes  au  champ  sont  relativement  importantes,  notamment  pour  le  deuxieme 
cycle.  Elles  sont  dues  d'abord  aux  aleas  climatiques  (vent  et  secheresse),  mais  aussi  a 
une  certaine  penurie  en  eau  (particulierement  en  saison  seche),  a  un  parasitisme  tellu- 
rique  fort  (essentiellement  nematodes)  et  a  une  mauvaise  disponibilite  en  azote.  Ces 
facteurs  ont  eu  comme  principale  consequence  la  reduction  des  periodes  de  culture  de 
4-5  ans  en  1986  a  deux  ans  aujourdTiui. 

Ainsi,  les  pourcentages  moyens  de  pertes  ont  ete  estimes  a  25  %pour  le  premier  cycle 
et  a  60  %pour  le  second  (tableau  4).  Ce  dernier  pourcentage  traduit  surtout  I'accroisse- 
ment  de  la  pression  parasitaire  (taux  de  nematodes  plus  important)  et  les  pertes  au  vent 
(plantation  moins  homogene). 
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Tableau  4.  Densite  et  rendement  a  I'hectare  sur  deux  cycles  consecutifs. 


Densite  observee 
a  {'hectare 

Densite  a  I'hedare 
apres  pertes 

Rendement  moyen 
du  cyde 

En  premier  cycle 
(moyenne  :  1 4  mois) 

2170 

1  628 

17,9  t/ha 

En  deuxieme  cycle 
(moyenne  :  8  mois) 

2170 

868 

9,0  t/ha 

Rendement  moyen  sur  la  plaine  pour  deux  cycles  ramene 
a  I'annee  :  14,7  t/ha 

Ce  rendement  de  14,7  t/ha  est  modeste  et  tres  en-dessous  des  optima  de  production. 
En  effet,  il  est  possible  d'arriver  sans  contraintes  (hydrique  ou  autres)  a  des  resultats 
proches  de  30  a  40  t/ha 

La  problematique  pent  etre  hierarchisee  ainsi : 

•  Difficulte  de  gestion  de  I'eau  :  il  existe  pen  de  solutions  agronomiques  et  I'introduc- 
tion  de  varietes  plus  rustiques  (moins  exigeantes  en  eau)  doit  etre  envisagee. 

•  Reduction  des  exploitations  :  il  existe  pen  de  solutions  agronomiques  et  I'equiMbre 
encore  preserve  entre  intensification  et  capital  de  fertilite  est  de  plus  en  plus  fragile. 

•  Parasitisme  tellurique  :  les  solutions  agronomiques  doivent  passer  par  une  periode 
experimentale  (adaptation  de  nouvelles  techniques  dans  le  cadre  technico-socio-eco- 
nomique) . 

•  Nutrition  azotee  et  structure  du  sol  :  les  solutions  agronomiques  doivent  passer  par 
une  periode  experimentale  (recherche  de  tons  apports  de  matiere  organique  et  adap- 
tation de  nouvelles  techniques  dans  le  cadre  technico-socio-economique) . 

Le  parasitisme  tellurique 

Ce  parasitisme  est  essentiellement  le  fait  des  nematodes,  en  particulier  de  I'espece  Pra- 
tylenchus  cojfeae  qui  semble  tres  agressive  pour  la  culture  des  bananiers  dans  les  condi- 
tions locales. 

Les  techniques  de  disinfection  du  materiel  vegetal  (techniques  de  parage,  voire  de 
pralinage)  lors  de  la  plantation  ou  de  la  replantation  sont  quasiment  absentes.  De  plus, 
dans  les  conditions  de  la  plaine  de  I'Arcahaie,  caracterisee  par  une  intensification  de  la 
culture  par  rapport  a  la  terre  et,  du  fait  d'une  reduction  des  surfaces  cultivees  par 
chaque  exploitant,  revolution  vers  la  reduction  de  I'assolement  et  des  periodes  de  jache- 
re  semble  ineluctable  et  rend  I'assainissement  des  parcelles  de  plus  en  plus  difficile. 

L'utilisation  de  produits  nematicides,  hormis  leur  cout  difficilement  supportable  par 
la  majorite  des  producteurs,  est  pratiquement  absente  et  peu  recommandable  car  le 
risque  de  desequilibre  biologique  de  la  faune  et  de  la  flore  tellurique  pourrait  etre  plus 
nefaste  a  moyen  et  long  terme  que  les  nematodes  eux-memes. 

Pourtant,  afin  de  rompre  le  cycle  de  reproduction  des  populations  de  nematodes  qui 
necessite  presque  obligatoirement  la  presence  de  racines  de  bananiers,  il  parait  indis- 
pensable d'arreter  la  culture  des  bananiers  d'une  partie  des  parcelles  (surface  a  definir 
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en  fonction  des  cas  :  superficie  totale,  type  de  sol,  niveau  d'infestation,  systeme  foncier, 
technicite,  forces  de  travail,  capacite  economique,  etc.)  pendant  une  periode  elle  aussi  a 
definir  selon  les  cas,  mais  certainement  superieure  a  six  mois. 

Des  essais  de  techniques  d 'incorporation  et  d'enfouissement  de  feuillage  de  I'arbuste 
Neem  (Azadirachta  indica)  sont  en  cours.  Cette  espece  est  largement  repandue  en 
Haiti  et  reconnue  au  niveau  international  pour  ses  proprietes  insecticide  mais  un  peu 
moins  pour  ses  proprietes  nematicides. 

La  menace  d'introduction  de  la  cercosporiose  noire  (Mycosphaerella  fijiensis),  est 
reelle  et  ineluctable.  Elle  a  ete  detectee  pour  la  premiere  fois  en  1996  dans  la  Repu- 
blique  Dominicaine  voisine.  Malheur eusement,  aucune  mesure  sanitaire  n'est  a  prendre, 
si  ce  n'est  I'interdiction  d'importation  de  materiel  vegetal  classique  de  Musacees  (rejets, 
feuilles,  meme  seches,  etc.). 

Cependant,  il  faut  noter  que  les  conditions  climatiques  ne  sont  pas  favorables  a  une 
incidence  grave  de  la  maladie  sur  les  productions  de  bananes  haitiennes.  Certaines 
plaines  de  moindre  pluviometrie,  inferieure  a  1 000  mm  annuel,  seront  meme  tres  peu 
atteintes.  Cette  maladie  affectera  plus  severement  les  bananiers  du  groupe  Figue  (dimi- 
nution du  poids  et  de  la  qualite  du  regime),  legerement  le  groupe  Musquees,  mais 
n 'affectera  pas  le  groupe  Poban. 

D'autres  part,  I'hybride  resistant  FHIA-21  a  ete  introduit  en  1996  et  doit  etre  diffuse 
dans  tout  le  pays  malgre  les  risques  que  presente  ce  materiel  vis-a-vis  de  la  maladie  de  la 
mosaique  en  tirets  (BS\). 

Etude  economique 

Les  echanges  pour  la  commercialisation  de  la  banane  plantain  entre  les  operateurs  eco- 
nomiques  semblent  relativement  efficaces.  Cependant,  la  cherte  des  prix  rend  cette  filie- 
re  peu  competitive  a  en  juger  par  I'insatisfaction  de  la  demande  urbaine. 

La  banane  plantain  d'Arcahaie  est  destine  avant  tout  a  I'approvisionnement  de  Port- 
au-Prince.  Toutefois,  des  importations  en  provenance  de  Republique  Dominicaine  ont 
tendance  a  la  concurrences 

La  production  annuelle  de  la  plaine  en  banane  plantain  est  estimee  a  41 160  t/an. 

Les  niveaux  de  consommation  nous  permettent  alors  d'estimer  les  tonnages  re^us 
par  chaque  circuit.  Pour  le  circuit  rural  (zone  Arcahaie),  la  consommation  moyenne  de 
banane  plantain  retenue  est  de  100  kg/hab./an  (consommation  dans  la  plaine  comprise 
entre  95  et  110  kg/hab./an).  Cependant,  bien  qu'il  y  ait  des  disparites  de  consommation 
dans  la  zone  -  forte  autoconsommation  pour  les  planteurs,  superieure  a  150  kg/hab./an, 
consommation  plus  reduite  pour  les  habitants  des  Mornes,  inferieure  a  70  kg/hab./an  - 
nous  avons  considere  par  simplification  qu'elle  restait  valable  comme  valeur  moyenne 
pour  I'ensemble  (population  dans  les  Mornes  plus  faible  que  sur  la  plaine,  forte  consom- 
mation des  habitants  de  la  plaine). 

La  population  de  I'arrondissement  d'Arcahaie  qui  englobe  la  plaine  et  les  Mornes  est 
de  146000  habitants  (estimation  ISM  1992,  TAG  1998). 

La  quantite  de  bananes  plantain  restant  dans  le  circuit  rural  pent  done  etre  estimee 
a  14600  t/an. 
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Nous  estimons  a  5  %(2000  t/an)  I'approvisionnement  sur  d'autres  zones  de  la  region 
(hors  Arcahaie-Cabaret  et  Port-au-Prince),  et  5  %de  perte  et  de  poids  de  hampe  reste 
sur  place  (2000  t/an). 

26400  t/an  sont  done  deversees  actuellement  dans  le  circuit  urbain  de  Port  au  Prin- 
ce, auxquelles  nous  retranchons  encore  20  %de  perte  et  de  poids  de  hampe  n'interve- 
nant  pas  dans  la  commercialisation.  21 120  t/an  sont  done  commercialisees  sur  Port-au- 
Prince. 

La  Division  de  Formulation  de  Politique  Alimentaire  et  Nutritionnelle  (DIFPAN)  pre- 
conise  une  consommation  de  63,5  kg/hab./an  de  banane  plantain  dans  la  diete  alimentai- 
re haitienne.  Or,  vu  I'influence  de  produits  de  substitution  tels  que  le  manioc,  le  riz,  la 
farine  de  ble  importee  et  les  autres  bananes  [Cavendish,  Bluggoe  (ABB,  type  Poban)] 
consommees  cuites  avant  maturite,  nous  estimons  que  cette  consommation  peut  etre 
ramenee  a  36,5  kg/hab./an.  La  population  totale  peut  etre  estimee  a  environ  2500000 
habitants  (d'apres  donnees  FAO  1995  et  IICA  1998).  91250  t  de  bananes  plantain  sont 
done  necessaires  par  an  pour  I'approvisionnement  de  la  capitale. 

dependant,  suivant  nos  estimations  et  les  prix  pratiques  au  detail,  nous  considerons 
qu'actuellement,  une  partie  de  la  population  n'a  pas  ou  peu  acces  a  ce  produit.  Aussi, 
nous  estimons  que  la  consommation  actuelle  reelle  a  Port-au-Prince  se  situe  aux  envi- 
rons de  21  kg/hab./an.  La  contribution  de  I'Arcahaie  a  I'approvisionnement  actuel  en 
bananes  plantain  de  la  capitale  peut  done  etre  estimee  a  40  %  Enfm,  la  production 
nationale  haitienne  en  bananes  plantain  (Musquee,  Mateyenne,  Cochon)  est  evaluee  a 
270000  t  sur  une  production  bananiere  totale  de  430000 1.  La  contribution  de  la  produc- 
tion de  la  plaine  de  I'Arcahaie  a  la  production  nationale  est  done  estimee  a  15,6  % 
(tableau  5). 

La  banane  plantain  est  commercialisee  par  deux  circuits  de  structure  tres  compa- 
rable :  un  circuit  rural  (pour  la  plaine)  et  un  circuit  urbain  (sur  Port-au-Prince).  II  passe 
ainsi  du  producteur  aux  grossistes  (les  «  Madames  Saras  »),  puis  aux  detaillantes  et  aux 
consommateurs.  Deux  operateurs  principaux  sont  a  I'interface  de  ces  circuits  de  la  bana- 
ne plantain  :  les  «  Saras  »,  qui  sont  des  marchandes  plus  ou  moins  specialisees  ayant  des 
contacts  particuliers  en  zone  rurale  (planteurs  ou  femmes  de  planteurs)  et/ou  en  zone 
urbaine.  La  filiere  de  commercialisation  de  la  banane  plantain  est  relativement  efficace  : 
les  nombreux  operateurs  degagent  des  marges  assez  equilibrees,  car  ils  se  trouvent  tons 
en  situation  de  competition  et  de  concurrence  les  uns  avec  les  autres.  Le  commerce  se 

Tableau  5.  Contribution  de  I'Arcahaie  a  I'approvisionnement  en  bananes  plantain. 

Produdion  de  la  plaine  Arcahaie 

42200  tonnes 
15,6  %  de  la  production  nationale 

Circuit  urbain 

quantites apportees  21  120  tonnes 

Importance  du  circuit  63,4  % 

40,2%  approvisionnement 
Port-au-Prince 


Circuit  rural 

14600  tonnes 
34,6  % 
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fait  alors  par  des  reseaux  de  connaissances  et  de  contacts  dans  lesquels  les  agents  eco 
nomiques  se  «  tiennent  »  tons  par  des  relations  particulieres  de  dependance  et  de 
«  confiance  ».  Le  systeme  de  credit  informel  et  les  accords  tacites  sont  alors  les  moyens 
utilises  dans  ces  differentes  relations. 

Cependant,  cette  filiere  est  marquee  par  une  cherte  des  prix  des  bananes  plantain 
pour  le  consommateur.  Ce  qui  a  pour  consequence  d'entrainer  une  insatisfaction  globale 
de  la  demande,  particulierement  a  Port-au-Prince.  S'y  ajoute  egalement  une  importante 
instabilite  des  prix  a  I'annee  due  aux  aleas  climatiques,  a  des  facteurs  sociaux  particu- 
liers  et  a  un  environnement  politique  pen  favorable  (pas  de  gouvernement  et  importa- 
tion de  banane  plantain  de  la  Republique  Dominicaine  voisine).  En  ce  sens,  la  filiere  est 
pen  competitive  car  elle  ne  repond  plus  a  la  demande  (figure  1). 

La  cherte  de  la  banane  plantain  implique  des  lors  que  ce  vivrier  de  base  echappe  a 
de  nombreuses  couches  sociales. 

Au  niveau  de  la  filiere,  cette  cherte  pent  s'expliquer  par  la  fragilite  du  marche  de  la 
banane  plantain.  Les  conditions  de  commercialisation  jusqu'au  consommateur  sont  en 
effet  penibles  :  il  n'y  a  pas  de  maitrise  technique  de  la  production  (pas  de  stockage,  pas 
de  conservation,  pas  de  normes). 

Elle  se  comprend  egalement  par  la  multiplicite  et  I'opacite  des  transactions  entre  les 
operateurs  (formation  des  prix  pen  claire,  relations  de  dependance,  roles  des  operateurs 
bien  definis  mais  mouvants,  manque  d'informations) . 

Au  niveau  des  plantations  de  la  plaine,  la  cherte  s'explique  par  une  offre  insuffisante 
en  bananes  plantain.  Cette  diminution  du  rendement  est  visible  par  une  reduction  des 
cycles  de  4  a  2  ans  et  par  une  degradation  de  I'environnement  (reduction  de  la  fertilite, 
pertes  au  champ  a  cause  des  aleas  climatiques  et  forte  pression  parasitaire).  L'equilibre 
naturel  de  la  plaine  est  rompu  a  cause  de  pratiques  culturales  favorisant  la  culture  du 
bananier  (pas  ou  pen  de  jacheres  et  de  rotations).  En  effet,  la  culture  du  bananier  plan- 
tain s'avere  tres  rentable  sur  la  plaine  irriguee  de  I'Arcahaie. 
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Figure  1.  Evolution  de  la  population,  de  I'offre  et  de  la  demande  de  bananes  plantain  en 
Haiti. 


Copytighled  material 


320 


Les  productions  bananieres/  Bananasand  food  security  -Session  2 


Aussi  devient-elle  I'objet  d'une  certaine  speculation  fonciere.  De  nombreux  planteurs 
ne  peuvent  acceder  au  marche  foncier  beaucoup  trop  cher.  La  concurrence  pour  acceder 
a  la  terre  est  done  importante  et  le  cout  a  payer  pour  la  cultiver  tres  onereux.  La  tendan- 
ce dans  la  plaine  montre  en  effet  une  augmentation  du  faire-valoir  indirect,  et  principa- 
lement  du  metayage.  La  cherte  des  prix  est  done  une  consequence  des  rentes  foncieres 
elevees,  phenomene  accentue  par  la  diminution  des  rendements.  Ace  litre,  la  culture  du 
bananier  plantain  devient  une  culture  de  rente  pour  certaines  personnes  (proprietaires 
de  terres) . 

La  cherte  des  prix  et  ses  causes,  tant  au  niveau  de  la  fiUere  que  de  la  production, 
pose  maintenant  le  probleme  de  la  securite  alimentaire. 

Le  systeme  filiere -production  de  la  banane  plantain  dans  I'Acahaie  est  aujourd'hui 
un  systeme  en  crise.  La  forte  pression  sur  la  terre  et  la  precarite  fonciere  qui  en  resul- 
tent  ont  une  double  consequence. 

D'une  part  elles  limitent  les  possibilites  d'accumulation  des  planteurs.  lis  n'ont  done 
pas  assez  de  tresorerie  pour  s'equiper  ou  investir  et  ont  de  ce  fait  souvent  recours  au  cre- 
dit informel  (usuriers)  en  cas  de  besoins  tels  les  fiinerailles  ou  la  scolarisation  des 
enfants. 

Et,  d'autre  part,  elles  ne  les  incitent  pas  a  realiser  des  investissements  importants, 
puisqu'ils  ne  sont  pas  surs  de  toujours  conserver  Faeces  a  la  terre. 

Par  ailleurs,  le  risque  est  de  voir  se  creuser  encore  plus  le  desequilibre  naturel  (pres- 
sion parasitaire  et  diminution  de  la  fertilite)  a  chaque  nouvelle  amelioration.  En  effet, 
plutot  que  d'ameliorer  les  bananeraies  existantes,  les  planteurs,  conscients  de  la  chute 
de  leurs  rendements  et  attires  par  la  rentabilite  du  bananier  plantain,  auraient  tendance 
a  replanter  en  monoculture  ou  a  accroitre  leur  surface,  meme  en  faire-valoir  indirect. 

C'est  par  exemple  ce  qui  s'est  passe  avec  le  projet  «  PREPIPA  »  :  I'amelioration  de  la 
situation  hydrique  par  la  renovation  des  canaux  d'irrigation  a  pousse  certains  planteurs 
a  accroitre  leurs  surfaces  en  bananiers  sur  des  terres  non  prevues  a  I'irrigation. 

Dans  cette  situation,  les  possibihtes  d'ameliorations  techniques  sont  difficiles.  Cer- 
taines categories  de  planteurs  semblent  neanmoins  plus  en  mesure  de  les  integrer;  il 
s'agit  des  planteurs  non  aises  a  aises  qui  reinvestissent  d'abord  leurs  revenus  dans  les 
systemes  de  production,  alors  que  les  plus  aises,  absenteistes  et  grands  proprietaires, 
ont  tendance  a  investir  en  priorite  dans  d'autres  secteurs  :  achat  de  la  terre,  immobilier, 
emigration  a  I'etranger. 

Cela  pose  done  la  question  de  la  participation  des  producteurs  dans  les  actions  et  les 
protocoles,  que  la  recherche  pour  le  developpement  mettra  en  place  avec  tons  les  pro- 
blemes  methodologiques  que  cela  suppose. 

Ace  titre,  I'avenir  du  plantain  sur  I'Arcahaie  demeure  tres  incertain. 
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Annexe  1.  Correspondance  varietale. 


Nomenclature  Internationale      Genome  Nomenclature  locale 


Sous-groupe  «  Sucrier  » 
Hsang  mas,  Rgue  sucree 

AA 

Rgue  malice,  Rgue  la  chine,  Rgue  ravier 

Sous-groupe  «  Gros  Michel  » 
Gros  Michel 

AAA 

Baionnette,  Standarde,  Grosfigue 

Sous-groupe  <<  Cavendish  » 

Cavendish  demi-nain 
(Grande  naine,  Poyo-Robusta) 

Cavendish  nain 

AAA 

Rgue  gouyate,  Rgue  france,  Banane 
jedinet,  Baden  aterre 

Rgue  barik,  Pouillac 

Sous-groupe  «  Rgue  rose  » 
(<<  red  ») 

Rgue  rose 

AAA 

Loup  garou,  Banane  Rgue  rouge, 
Banane  la  vierge 

Sous-groupe  «  Plantain  » 
Hantain  «  French  » 

Rantain  «  Faux  corne  » 
(type  «  Batard  ») 

Rantain  «  Faux  corne  » 

AAB 

Banane  musquee  (boisblanc,  boisnoir, 
boisgrisou  sombre,  boisrose) 

Mateyenne,  Banane  miste 
Banane  cochon,  Gwo  bannan 

Sous-groupe  «  SIk  » 
Rgue  pomme 

AAB 

Rgue  rack,  Rgue  bouqui,  Mistroquette, 
Banane  toto 

Sous-groupe  «  Bluggoe  » 
Bluggoe 

Cacambou 

ABB 

Poban,  Matenten,  Grosse  botte,  Matintin, 
Grand  vincent,  Banane  chock 

Massoko 

Rusieursvarialions(mutations)  sont  a  noter  pour  chaque  type  decrit  (Plantain,  Cavendish  et  Bluggoe)  et 
concernent  la  hauteur  et  la  couleur  du  pseudo-tronc. 


Annexe  2.  Importance  relative  (%)  pour  chaque  variete  (deux  zones). 

Varietes 

Genome 

Arcahaie 

Leogane 

Rantain  «  French  » 

AAB 

70 

70 

Rantain  «  Faux  corne  » 

AAB 

g 

9 

Cavendish  demi-nain 

AAA 

5 

5 

Cavendish  nain 

AAA 

5 

5 

Rgue  pomme  (Silk) 

AAB 

1 

1 

Gros  Michel 

AAA 

Bluggoe 

ABB 

10 

10 

Sucrier 

AA 

Rgue  rose  (red) 

AAA 
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Annexe  3.  Coutsde  production  de  la  culture  de  banane. 


Itineraire  technique  ameliore 


Itineraire  dassique 


Operations 

Couts(US$) 

Operations 

Couts(US$) 

(1^'^cycle)                        pour  1  carreau* 

(V  cyde) 

pour  1  carreau* 

Labour 

320 

Labour 

320 

Hersage 

180 

Hersaqe 

180 

Trouaison 

200 

Trouaison 

200 

Application  Uree  +  Bazudin 

240 

«  Tranche  » 

150 

A^'  sard  age 

200 

Buttage 

160 

Sllonage 

150 

huit  sarclages 

1  600 

Application  Complet  (20-7-25) 

avec  RIarfuran 

200 

«  Barque  » 

320 

2®  sard  age 

200 

Labour 

240 

Application  Ctomplet  (3  sacs) 

avec  RIarfuran  (2  sachets) 

et  Gramoxone  (1  litre) 

260 

Binage 

280 

Application  Complet  (3  sacs) 

260 

3®  sard  age 

200 

4®  sard  age 

200 

TOTAL  par  carreau 

3130  US$ 

2930  US$ 

TOTAL  par  hectare 

2426  LIS$ 

2  277US$ 

1  carreau  =  1,29  hectare. 


Annexe  4.  Rentabilite  de  la  culture  de  banane. 


Raroelle  amelioree 


Rarcelle  non  amelioree 


Densite  de  plantation 

550 

550 

Poidsmoyen  d'un  regime 

20  l<g 

15  kg 

Rendement  avec  30  %  de  perte 

30,8  t/ha 

23,1  t/ha 

Revenu  brut 

15400  US$ 

1 1  550  US$ 

Depenses 

2426  US$ 

2271  US$ 

Revenu  net 

12974  US$/ha 

9  279  US$/ha 
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Annexe  5.  Type  de  rotation  pratiquee  en  fonction  du  mode  de  faire-valoir. 


Propriete 

Metayage 

Fermage 

Indivision 

Gerance 

Quartier  62 

Nombre  de  parcel 

les  7 

32 

47 

22 

6 

B-B-B 

62.5 

M-B-M 

37.5 

62.5 

PC-B-J 

37.5 

10.6 

PC-B-M 

■ 

44.7 

PC-B-PC 

■ 

■ 

44.7 

100 

33.3 

J-B-J 

- 

- 

- 

- 

66.7 

Total 

100 

100 

100 

100 

100 

Quartier  24 

Nombre  de  parcel 

les  5 

51 

9 

1 

0 

B-B-B 

40 

19.6 

M-B-M 

41.2 

11.1 

PC-B-J 

7.8 

11.1 

PC-B-M 

2.0 

77.8 

PC-B-PC 

2.0 

J-B-J 

60 

27.4 

100 

Total 

100 

100 

100 

100 

0 

B  =  banane  ;  M  =  manioc;  PC  =  petites cultures  (aubergine,  tomate,  pois,  mais) ;  J  =  jachere. 


Annexe  6.  lUlode  de  faire-valoir  dans  les  deux  quartiers  representatif  s. 


R'opriete 


IVIetayage 


Fermage 


Indivision 


Quartier  62 

Nombre  de  parcelles  8 

%  6.96 

Surface  moyenne  (en  cx* )  0.28 

Ecart-type  0.06 


32 
27.83 
0.38 
0.82 


47 
40.87 
0.30 
0.21 


22 
19.13 
0.22 
0.11 


Quartier  24 

Nombre  de  parcelles  5 

%  7.6 

Surface  moyenne  (en  cx* )  0.3 

Ecart-type  0.26 


51 
77.3 
0.44 
0.32 


9 

13.6 
0.41 
0.27 


1 

1.5 

0.125 


*cx  =  carreaux  (1  carreau  -  1 ,29  hectare). 
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Annexe  7.  Revenusannuelsen  fonction  des surfaces gerees. 
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Bananas  and  plantains  in  Mexico 


Jose  Orozco  Romero 


Resume  -  Les  productions  bananieres au  Mexique 

Au  Mexique,  90  %  de  la  production  fruitiere  est  couverte  par  onze  especes.  3  I'on  consi- 
dere  la  superficie  plantee,  les  plus  importantes  sont  les  agrumes  (42,3  %),  les  mangues 
(14,6  %);  les  avocats  (9,8  %)  et  les  bananes  et  bananes  plantain  (7,7  %).  En  ce  qui  concer- 
ne  la  valeur  totale  des  productions  fruitieres,  les  bananes  se  placent  en  second  rang  apres 
les  agrumes  representant  15,6%. 

Lesbanani  erssont  cultivessur  73  000  hectares  et  la  production  annuelle  est  de  deux  mil- 
lions de  tonnes.  Les  zones  de  production  sont  a'tuees  dans  les  regions  bordant  I'Ocean 
Pacifique  et  le  Golfe  du  Mexique  et  comprennent  huit  etatsprincipaux. 
Quatre-vingt  quinze  pour  cent  de  la  production  nationale  de  bananes  et  bananes  plan- 
tain est  vendue  sur  le  marche  interne.  Les  circuits  de  commercialisation  ne  sont  par  tres 
homogenes  dans  I'ensemble  du  pays  mais  il  suivent  la  plupart  du  temps  la  fi Here  produc- 
tion-traitement/emballage-marche  de  gros-marche  de  detail-consommateur.  Plusde  90  % 
de  la  production  est  consomme  sous  forme  de  fruit  frais  (Cavendish  AAA)  et  une  faible 
portion,  principalement  la  banane  plantain  Macho  ou  Horn  (AAB)  est  consommee  cuite. 
La  consommation  moyenne  est  d'environ  16kg/hab./an. 

Qnq  pour  cent  de  la  production  totale  est  exportee  comme  fruit  frais.  Environ  118  000 
tonnes  ont  ete  exportees  en  1997  dont  65  %  vers  les  Etats-Unis  et  le  reste  vers  les  Ber- 
mudes  et  le  Japan. 

Abstract 

In  Mexico,  eleven  fruit  tree  species  cover  more  than  90%  of  the  total  fruit  production. 
According  to  the  planted  area,  the  most  important  are:  citrus  trees  (42.3%),  mango 
(14.6%,),  avocado  (9,8%,),  and  Musa  (7.7%,).  Regarding  the  total  production  value 
generated  by  fruits,  bananas  and  plantains  rank  second  after  citrus  with  15.6%o. 
Bananas  and  plantains  cover  73,000  hectares  with  a  production  of  two  million  tons 
fruit/year.  The  banana  production  zones  are  located  on  the  coastal  regions  of  the  Pacific 
Ocean  and  in  the  Gulf  of  Mexico,  and  include  eight  main  production  States. 
Ninety-five  percent  of  the  country's  Musa  production  is  dedicated  to  the  domestic 
market.  The  national  marketing  channels  are  not  very  homogeneous  in  the  whole 
country,  but  in  most  places  they  follow  the  chain  Producer-Packer-Wholesaler-Retailer 
and  CkDnsumer.  More  than  90%  of  the  production  is  consumed  as  fresh  fruit  (Giant  Dwarf, 


INIFAP,  Tecoman,  Colima,  Mexico. 
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Cavendish  AAA)  and  only  a  low  proportion,  mainly  the  plantain  Macho  or  Horn  (AAB),  Is 
consumed  as  a  cooked  dish.  Per  capita  consumption  Is  more  than  16  kg/year. 
Five  percent  of  the  total  production  Is  exported  as  fresh  fruit.  The  average  exports  were 
approximately  118.000  tons  In  1997,  of  which  65%  was  sent  to  the  United  States  and  the 
remaining  part  to  Bermudas  and  Japan. 

Introduction 

Mexico  lies  between  14°  and  32°  North  latitude  and  86°  and  117°  \\fest  longitude;  its 
territory  extension  is  1.97  million  km-,  which  makes  it  the  fifteenth  country  among  the 
largest  countries  in  the  world  and  the  fifth  in  America.  Wth  a  population  of  87  millions, 
Mexico  ranks  eleventh  in  the  most  populated  countries. 

The  agricultural  activity  is  developed  in  very  difierent  ecological  conditions,  with  five 
prevailing  types  of  climatic  environments. 

Arid  and  semiarid  region 

This  region  is  situated  in  the  northern  and  central  parts  of  the  country,  covering  about 
81  million  hectares,  annual  rainfall  varies  from  200  to  400  mm,  the  lowest  temperature 
descends  below  zero  in  winter  and  the  highest,  surpasses  32°C  in  summer.  Agriculture  is 
developed  under  irrigated  conditions  on  3  milhon  hectares,  prevailing  the  gramineae 
(maize  and  wheat),  leguminous  crops  (beans  and  soya),  forages,  tropical  fruit  trees, 
deciduous  fruit  trees  and  cotton 

Temperate  region 

The  temperate  region  covers  22%  of  the  national  territory.  Annual  rainfall,  which  varies 
from  400  to  800  mm  in  summer,  and  temperatures  below  zero  in  winter  represent  the 
main  characteristics  of  this  region,  ^^proximately  6.5  million  hectares  are  cultivated 
under  rainy  conditions  and  about  one  million  hectares  are  under  irrigation. 

Dry  tropical  region 

This  region  occupies  17%  of  the  total  area  of  the  country;  about  4  million  hectares  are 
cultivated  under  rainy  conditions  and  1.5  million  under  irrigation.  During  the  dry  season 
the  risk  of  drought  is  very  high,  and  the  agricultural  activity  is  concentrated  in 
cultivating  grains,  tropical  fruits  and  industrial  species.  The  annual  rainfall  varies  from 
600  to  1  500  mm. 

Humid  tropical  region 

It  occupies  about  20%  of  the  national  territory.  About  4  million  hectares  are  cultivated 
under  rainy  conditions  and  500,000  under  irrigation.  Cultivation  of  maize,  beans,  rice 
and  tropical  fruits  prevails  in  this  region.  The  relative  humidity  is  high  and  the  rainfall 
varies  from  1000  to  3000  mm. 
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Serra  (mountain)  region  (liiglilands) 

This  region  covers  highlands  situated  between  1500  and  2500  meters  above  sea  level, 
where  the  cultivation  of  gramineae  and  tropical  fruits  with  high  demands  of  low 
temperatures  prevails.  The  annual  rainfall  varies  from  450  to  1500  mm. 

Fifty-four  percent  of  Nfexico's  196.72  million  hectares  are  used  for  pastures,  35%  for 
forestry,  and  ll%for  agriculture,  v^ich  is  equivalent  to  22.5  million  hectares.  Tvfore  than 
six  million  hectares  of  agricultural  land  are  cultivated  under  irrigated  conditions  and 
16  million  hectares  under  rainy  conditions.  About  3.768  million  of  persons  in  Mexico  are 
dedicated  to  agricultural  activity. 

The  importance  of  fruit  growing  in  l\/lexico 

About  297  different  crops  are  cultivated  in  Mexico,  and  the  staple  crops  occupy  the 
largest  territory  with  almost  60%  of  cultivated  area,  although  they  yield  only  34%  of  the 
total  value  of  agricultural  production.  During  the  latest  years  fruit  growing  has  occupied 
5-6%  of  the  cultivated  area  and  yielded  about  17%  of  the  total  production  value,  which 
places  it  third  with  regard  to  cultivated  area  and  production  value  (Table  1).  Other 
important  aspect  of  fruit  growing  is  the  generation  of  permanent  jobs,  compared  with 
other  crops  that  demand  labour  force  only  during  the  certain  periods  of  the  year. 

IVIain  crops 

Staples:  maize,  beans,  wheat,  rice,  oats  and  other  edible  grains. 
Industrial:  sorghum,  soybean,  cotton,  coffee,  cacao  y  coconut. 
Deciduous  fruit  trees:  apple,  tuna,  plum,  peach,  grape  and  walnut. 
Tropical  fruit  trees:  avocado,  mango,  banana  and  plantain,  papaya  and  citrus. 

IVI  ain  fruit  trees  in  l\/lexico 

Eleven  fruit  tree  species  represent  more  than  90%of  the  total  fruit  production  in  Mexico. 
According  to  the  planted  area,  the  most  important  are:  citrus  trees  (42.3^,  mango 
(14.6%),  avocado  (9.8%),  and  bananas  and  plantains  that  occupy  7.7%  of  the  total  fruit 


Table  1.  Agricultural  production 

in  Mexico  by  crop  group. 

Crop 

Area  (1000  ha) 

% 

Production  value 
(million  US$) 

% 

Staples 

10  398 

59.3 

1  933.5 

34.2 

Industrial 

2  818 

16.2 

785.2 

13.9 

Fruits 

953 

5.5 

956.1 

16.9 

Forages 

753 

4.3 

339.6 

6.0 

Vegetables 

658 

3.8 

980.4 

17.3 

Other 

1  851 

10.9 

665.0 

11.7 

Total 

17  423 

100 

5  659.8 

100 
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cultivation  area.  Among  the  fruits,  the  citrus  are  the  most  important  contributing  with 
28.6%  of  the  total  production  value  generated  by  fruits,  followed  by  bananas  and 
plantains  with  15.6%(Table  2). 

Regions  of  banana  and  plantain 
production  in  l\/lexico 

All  the  Musa  in  Mexico  bear  the  name  plantain'.  However,  the  main  cultivated  fruits  are 
bananas,  planted  over  73,000  hectares  which  produce  two  million  tonnes  fruit. 

The  production  zones  are  located  on  the  coastal  regions  of  the  Pacific  Ocean  and 
IVfexican  Gulf,  and  include  eight  main  productive  States  of  the  country  (Table  3) . 

Gulf  of  Mexico 

The  region  presents  a  humid  hot  climate  with  average  temperatures  between  24  and 
27°C  and  annual  rainfall  varying  from  1700  to  3900  mm.  About  42.5%  of  all  bananas  and 
plantains  are  produced  in  this  region,  which  comprises  \feracruz.  Tabasco  and  Oaxaca 
States. 

Veracruz.  This  area  presents  a  humid  climate  without  definite  winter  season.  The 
average  temperature  is  24-25°C  and  the  average  rainfall  is  about  1700  mm.  During  three 
or  four  months  a  year,  plants  suffer  stress  due  to  the  lack  of  humidity.  Moreover,  during 
some  months  (January,  February  and  March)  temperatures  descend  below  15°C,  and 
although  this  period  is  relatively  short,  one  hour  a  day  is  enough  to  cause  fruit  damage, 
known  as  browning,  ans  thus  the  loss  of  its  commercial  value.  According  to  the  area 
cultivated  under  bananas  and  plantains,  this  State  is  considered  the  most  important, 
with  19.5%  of  the  total  cultivated  area.  The  cultivated  clones  are  Qant  dwarf  (Enano 
gigante,  Cavendish  AA^,  which  represents  65%  Macho  or  Cuerno  (Horn)  (AABp)  with 


Table  2.  Main  fruit  trees  cultivated  in  Mexico. 


Area  (1000  ha) 

Production 

Production  value 

Crop 

Planted 

Harvested 

(1000  tonnes) 

(million  US$) 

Citrus 

399.3 

340.6 

3  869.5 

255 

Mango 

138.2 

120.3 

1  151.2 

122 

Bananasand  Rantains 

76.8 

72.9 

2  206.6 

139 

Avocado 

92.2 

82.8 

709.3 

137 

Apple 

71.9 

66.8 

537.7 

58 

Grape 

45.9 

42.6 

466.6 

69 

Walnut 

40.3 

37.9 

46.8 

30 

Peach 

43.3 

41.0 

153.1 

30 

Guayaba 

15.6 

14.3 

193.2 

16 

Papaya 

14.9 

13.4 

173.2 

19 

Rneapple 

7.8 

6.0 

212.4 

12 
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Table  3.  Main  Musa  cultivarsand  production  by  States  in  lUlexico. 


State 

Area 

Production 

Area  per  cultivar  (1000  ha) 

Hectares 

Tons 

Giant  Dwarf 

Macho 

Datil 

Manzano  Pera 

Valery 

(1000) 

(1000) 

AAA 

A  A  Bp 

AA 

AAB  ABB 

AAA 

Chiapas 

21.9 

788.8 

19.7 

2.2 

Veracruz 

14.2 

401.8 

9.3 

2.8 

2.1 

Tabasco 

12.9 

349.8 

12.6 

0.3 

Nayarit 

6.6 

146.1 

1.0 

1.0 

3.3       1 .3 

M  ichoacan 

4.7 

130.3 

4.4 

0.2 

Colima 

4.2 

70.0 

4.0 

0.2 

Oaxaca 

3.9 

62.3 

0.4 

3.6 

Guerrero 

2.5 

48.5 

2.0 

0.5 

Jalisco 

1.8 

30.1 

1.7 

0.1 

Total 

72.9 

2  027.7 

55.1 

10.3 

2.1 

3.3  1.3 

0.3 

19%  and  Datil  (AA),  with  14.7%  the  latter  is  very  important  to  this  region,  since  it  is  the 
only  place  in  Mexico,  v^ere  it  is  produced  commercially. 

Tabasco.  According  to  the  cultivated  area,  this  is  the  third  most  important  State 
occupying  17.6%  of  the  total  area.  This  region  is  characterised  by  being  one  of  the 
rainiest,  with  annual  rainfall  between  2  300  and  3  900  mm,  distributed  throughout  the 
year,  and  only  two  months  with  less  than  60  mm.  The  average  annual  temperature  is 
26-27°C.  This  region  is  located  at  an  altitude  50-55  masl.  The  banana  production  zone  is 
divided  into  two  regions.  The  first  is  called  La  Sierra  and  represents  43.5%of  the  banana- 
cultivated  area  in  the  State.  It  has  100  producers,  70%  of  them  possess  plantations  of 
approximately  70  ha  and  use  a  high  technology  production  system,  hence,  the  average 
production  exceeds  50  tons/ha/year.  Thirty  percent  of  farmers  have  plantations  of 
approximately  20  ha,  and  their  productivity  potential  is  lower  than  of  the  first  group.  The 
other  region  is  the  Centro  Cliontalpa,  which  represents  56.5%of  the  State's  area.  >Bnety- 
five  percent  of  the  farmers  are  community  producers,  with  7  ha  gardens  and  the 
remaining  5%  have  plantations  of  about  30  ha.  This  region  is  less  productive  than  the 
first  one. 

Oaxaca.  This  State  presents  similar  climatic  characteristics  as  \feracruz  State.  It  is 
the  seventh  most  important  State  in  terms  of  cultivated  area,  with  5.3%  of  the  total  area. 
The  production  of  Horn  plantain  or  Macho  occupies  the  largest  area  in  the  country.  The 
production  system  is  under  rainy  conditions.  Since  the  precipitation  is  not  sufficient  and 
its  distribution  is  not  regular  during  the  year,  plantations  suffer  lack  of  water  during  a 
period  of  about  three  to  four  months,  which  causes  yield  losses  of  about  20  tons/ha/year. 

Pacific  region 

At  national  level,  this  State  has  the  highest  average  yield  per  area  (36  tons/ha).  Due  to 
its  climatic  characteristics,  this  region  can  be  divided  into  two  sub-regions:  South  Pacific 
and  Central  Pacific. 
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South  F&cific 

Chiapas  is  tlie  most  important  banana  producing  State  in  IVfexico.  It  contributes  30% of 
the  total  area.  It  has  a  hot  sub-humid  climate  with  average  temperatures  of  about 
26-27°C;  the  annual  rainfall  varies  from  1500  to  2500  mm  with  4-5  dry  months  a  year, 
requiring  irrigation  to  obtain  good  yields.  Most  bananas  are  produced  between  20  and 
80  masl.  Two  clones  of  Giant  Dwarf  (Cavendish  AAA)  are  produced  in  the  State 
occupying  the  90%  of  the  total  area  planted  with  this  crop,  the  remaining  10%  being 
planted  with  Macho  or  Horn  (AABp).  Three  levels  of  technology  can  be  identified  in  this 
region: 

High  technological  level:  plantations  have  irrigation  and  sprinkling  systems, 
cableways,  packing  plants  and  refrigerated  rooms.  The  plantation  sizes  vary  from  50  to 
250  ha.  Plantations  often  concentrate  in  rural  production  unions  (800  to  1200  ha).  These 
unions  represent  63%  of  the  total  State  area  and  obtain  the  highest  productivity  levels 
(70  tons/ha)  and  export  quality. 

Medium  technological  level:  the  plantations  occupy  areas  of  25  to  50  ha  with 
application  of  a  technological  package  with  limited  equipment,  inputs  and  technical 
assistance.  These  plantations  have  ftirrow  irrigation  systems  and  occupy  26%of  the  total 
State  area. 

Low  technological  level:  the  medium  size  of  these  plantations  is  10  to  25  ha.  Ihey 
are  generally  undergoing  technological  transition  process.  Plantations  at  this  level 
occupy  ll%of  the  total  State  area. 

Central  Pacific 

This  region  includes  five  States  presenting  similar  climatic  characteristics,  with 
prevailing  dry  hot  climate  and  annual  rainfall  from  7(X)  to  1 100  mm,  with  seven  to  eight 
dry  months.  During  this  dry  period,  the  production  can  decrease  80%  in  the  plantations 
without  irrigation.  The  average  temperature  is  26-28°C.  However,  there  is  an  annual 
accumulation  of  approximately  65  hours  with  temperatures  below  15°C,  which  causes 
physical  damage  to  the  fruit.  The  Musa  production  zone  is  situated  at  altitudes  1-60  masl 
in  all  the  States,  with  the  exception  of  the  Nayarit  State,  where  the  cultivated  area  is 
situated  at  5(X)  masl. 

According  to  the  production  systems,  the  region  could  be  divided  into  tree  areas: 

The  first  area  comprises  the  States  Mchoacan,  Colima  and  Jalisco,  which  represents 
15%  of  the  total  banana  and  plantain  area.  The  production  system  is  performed  under 
irrigated  conditions;  about  60%  of  plantations  are  intercropped  with  the  copra  palm 
(Coco  nucif era  L).  The  most  cultivated  clone  is  the  Giant  Dwarf. 

The  second  area  comprises  the  Nayarit  State,  which  occupies  the  9%  of  the  total 
banana  and  plantain  area.  This  State  is  the  most  important  in  the  production  of  Manzano 
(AAB);  50%of  the  area  under  Musa  in  this  State  is  planted  with  this  cultivar.  The  other 
cultivars  are  Pera  (ABB)  (19%),  Macho  or  Horn  (AABp)  (15%)  and  Giant  Dwarf 
(Cavendish  AAA)  (15^. 

Ninety  percent  of  the  production  is  under  rainy  conditions  and  only  10%are  irrigated. 
Nayarit  State  has  the  lowest  production  average  per  hectare;  it  undergoes  today  the 
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transition  process  to  adopt  new  technologies.  Considerable  portions  of  the  zone  are  40% 
slopes,  with  deep  soils. 

The  third  area  comprises  the  Guerrero  State.  It  occupies  only  3.4%of  the  total  area. 
The  production  system  is  under  rainy  conditions.  The  lack  of  humidity  during  the  dry 
months  causes  great  damage.  The  most  cultivated  clone  (85^  is  Qant  Dwarf  (AA/^,  and 
the  remaining  is  IVfecho  (AABp)  plantain. 


Evolution  of  bananasy  plantains  in  Mexico 

In  Mexico,  bananas  and  plantains  are  cultivated  in  nine  States;  however,  during  the  90s, 
seven  of  them  have  become  the  most  important  occupying  more  than  82% of  the  planted 
area  and  generating  90%of  the  total  production. 

The  banana  and  plantain  area  decreased  10,000  ha  during  the  last  eight  years,  the 
States  Colima,  Mchoacan  and  others  of  the  Central  Pacific  region  presenting  the  highest 
reduction  of  the  planted  area.  This  is  mainly  due  to  the  spread  of  black  Sigatoka  that 
appeared  in  1990.  At  this  time,  producers  ignored  its  control  and  were  using  the 
traditional  cultural  practices  with  low  inputs.  However,  during  the  last  years,  producers 
received  technical  assistance  and  today  they  apply  modern  technologies  and  reactivate 
the  banana  activity.  The  cultivated  area  has  increased  during  the  recent  years,  and 
before  the  year  2000  the  abandoned  plantations  (approximately  85,000  ha)  will  be 
replanted  (Figure  1).  It  is  to  be  noted  that  there  was  an  increase  of  the  area  under 
plantain  early  in  the  90's  in  Chiapas  State,  due  to  the  use  of  modern  technologies 

Considering  the  yields  at  the  national  level,  an  increase  of  more  than  100,000  tons  can 
be  observed,  Chiapas  State  being  the  one  which  has  mostly  contributed  to  this  increase. 
The  remaining  States,  \6racruz,  Colima  and  Mchoacan,  have  shown  a  decrease  in  their 
production  mainly  due  to  the  reduction  of  the  planted  area  and  the  presence  of  black 
Sigatoka  disease.  Nevertheless,  we  can  observe  an  increase  in  productivity  per  area  in 
most  of  the  States  due  to  the  necessity  and  application  of  modern  technologies  (Figures  2 
and  3).  This  is  not  happening  in  "Sferacruz  State,  since  this  is  the  only  State  with  a 
production  decrease,  which  is  a  result  of  application  of  traditional  cultural  practices. 


Importance  banana  and  plantain 
consumption  in  Mexico 

Mnety-five  percent  of  the  country's  Musa  production  is  dedicated  to  the  domestic  market. 
More  than  90%  is  consumed  as  a  fresh  fruit  and  only  a  low  proportion,  mainly  the  plantain 
Macho  or  Horn,  is  consumed  as  a  cooked  dish.  Per  capita  consumption  decreased  2  kg  in 
1997;  however,  in  1998  the  availability  of  the  product  will  increase.  Throughout  the  year, 
the  consumption  of  bananas  and  plantains  decreases  during  school  vacations  and  in 
winter,  due  to  the  substitution  by  other  seasonal  fruits  (apple,  jicama,  etc.) . 

In  Mexico,  bananas  and  plantains  represent  an  important  source  of  food,  as  much  in 
the  producing  States  as  in  others,  because  it  is  one  of  the  most  nutritive  and  cheap 
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Figure  1 .  Harvested  area  under  banana  and  plantain  in  Mexico. 

fruits.  There  is  a  great  consumption  capacity,  even  greater  than  its  production,  although 
statistics  shows  more  availabihty  than  consumption  (Table  4). 


Marketing 

As  already  indicated,  banana  consumption  is  primarily  domestic  and  only  a  small  part  of 
the  fruit  is  exported,  therefore,  the  marketing  is  performed  as  follows: 


Table  4.  Banana  and  plantain  consumption 

In  Mexico  (1000  tons). 

1995 

1996 

1997 

Production 

2,032 

2,209 

2,054 

Imports 

0.007 

0.004 

0.004 

Exports 

110 

132 

190 

Availability 

1,922 

2,077 

1,864 

Human  consumption 

1,668 

1,778 

1,596 

Per  cap/fa  consumption  (kg/year) 

17.95 

18.85 

16.67 

Source:  Direcdon  de  Agronegociosy  Fbndosde  Fomento-BANAM  EX  with  data  from  SAGAR,  BANCOM  EXT 
and  FAO. 
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Figure  2.  National  average  of  banana  and  plantain  yields  1990-1997  (tons/ha). 

Marketing  at  the  national  level 

The  national  marketing  channels  are  not  very  homogeneous  in  the  whole  country,  but  in 
most  places  they  follow  the  chain  Producer-Packer- Wiolesaler-Retailer  and  Consumer. 

It  is  to  be  noted  that  there  are  different  marketing  channels  and  that  the  difference 
lies  in  the  type  of  producer  (Figure  4). 

Large-scale  producers  have  integrated  marketing  process,  packing  stations, 
transport  and  warehouses  in  the  main  supplying  markets  of  the  country,  furthermore, 
they  are  also  wholesalers  and  buy  the  fruit  from  small  producers,  offering  packing  and 
transportation  to  supply  the  market  demand.  This  is  the  most  common  marketing 
channel,  and  it  is  estimated  that  65%of  the  fruit  volumes  follows  this  mechanism. 

Medium-scale  producers  do  not  have  warehouses,  they  sell  their  products  to 
intermediaries,  wfio  have  warehouses  at  supplying  markets  without  being  producers  but 
dispute  the  market  with  large  producers.  This  transaction  is  performed  in  two  ways:  1) 
delivering  the  fruit  to  an  established  warehouse  and  2)  entering  in  the  auction  sales 
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Figure  3.  Banana  and  plantain  production  at  a  national  level  1990-1996. 


market.  In  both  cases,  the  price  is  established  and  negotiated  when  the  product  is 
delivered,  and  the  producer  pays  transportation  and  packing  costs.  They  also  sell  directly 
to  supermarkets. 

Small-scale  producers  produced  a  low  volume  of  fruits  which  cannot  be  sold  directly 
at  the  national  supplying  market,  but  to  intermediaries  or  collectors,  who  buy  the  fruit  at 
the  plantations,  pack  it  there  and  later  sell  it  on  supplying  markets.  This  type  of 
marketing  is  the  most  common  in  the  Central  Pacific  region  of  Mexico;  the  producer 
receives  the  lowest  price  for  his  fruit. 

The  main  supplying  markets  are  situated  in  the  Federal  District,  Guadalajara, 
IVbnterrey,  Hermosillo,  Torreon,  Sinaloa  and  Aguascalientes;  the  product  is  bought  by  a 
group  of  merchants  called  "medium  wholesalers",  vAio  distribute  it  to  the  smaller  towns, 
where  they  possess  or  rent  warehouses.  There,  "retailers"  buy  the  product  and  sell  it  to 
the  consumer  at  pubhc  markets,  moving  markets  and  other  places. 
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Figure  4.  Marketing  channelsfor  bananas  and  plantains  in  IVIexico. 

International  market 

Around  5%  of  the  total  national  banana  and  plantain  production  is  exported  as  fresh 
fruit.  The  average  exports  were  approximately  118,000  tons  in  1997  (Table  5),  65%  of 
which  was  sent  to  the  United  States  and  the  remaining  to  Bermudas  and  Japan.  With 
respect  to  the  international  marketing,  two  marketing  channels  exist  that  are  also 
characterised  by  the  type  of  producer: 

Producer  trader.  This  type  of  producer  generates  important  fruit  volumes  and  has  a 
capacity  to  make  settlements  with  large  transnational  companies  as  "Chiquita 
International  Limited",  'Del  Monte",  or  through  brokers.  This  type  of  marketing  has  two 
modalities:  the  producer  delivers  the  fruit  at  the  packing  station  to  the  refrigerated 
transport,  from  where  it  is  carried  in  containers  to  the  terminal  markets,  or  brings  his 
product  to  the  border  line.  In  both  cases,  the  price  is  established  every  six  months. 
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Medium-scale  producers.  These  are  producers  who  have  the  possibility  to  sell  their 
product  through  transnational  companies,  but  due  to  the  low  production  volumes  they 
cannot  ensure  the  delivery.  Therefore,  the  transnational  companies  buy  the  fruit 
according  to  their  needs,  paying  a  lower  price  and  ceasing  to  do  so  when  they  wish. 

It  is  important  to  point  out  that  the  transnational  companies  play  a  fundamental  role 
in  international  marketing,  since  they  export  approximately  70%  of  the  fruit. 

Banana  and  plantain  prices  in  l\/lexico 

Priceson  the  national  market 

The  bananas  most  sold  in  JVfexico  are  Qant  Dwarf  Macho  and  Dominico  varieties  are 
generally  sold  about  20-35%  higher  than  the  Giant  Dwarf.  Generally,  when  the  product 
sale  is  performed  at  the  plantation  site,  the  price  is  lower  than  when  it  is  directly  sold  at 
supplying  markets.  During  the  year  it  is  possible  to  observe  that  the  highest  prices  are 
recorded  from  February  to  ^fey  corresponding  to  the  dry  season  and  as  a  consequence,  a 
decrease  of  the  offer.  The  lowest  price  of  the  fruit  is  recorded  from  August  to  November, 
during  the  rainy  season.  Thus,  in  1997  the  average  price  was  about  22  cents/kg,  reaching 
the  highest  value  of  36  cents  in  February  and  the  lowest  in  October,  12  cents/kg. 

Table  5.  Banana  and  plantain  exports  in  Mexico. 

1990         1991         1992        1993  1994  1995  1996  1997 

Volume  (000  tons)      154          253         255         295  195  169  163  118 

Value  (US$)           40  227      80  826     83  885     92  875  80  418  84  395  72  043  37  330 


Figures.  Pricesof  banana  at  supply  market  in  Mexico  Federal  District. 
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Les  productions  bananieres 
en  Republique  Dominicaine 


Thierry  Lescot\  R.  Perez  Duverge^, 
H.  Rcardo^et  J.  Mancebo^ 


Abstract  -Bananasand  plantainsin  the  Dominican  Republic 

The  Dominican  Republic  is  one  of  the  most  important  consumer  of  bananasand  plantains 

in  Latin  America  and  the  Caribbean  region,  with  an  average  of  42  kg/capita/year. 

The  annual  production  is  634,000  tonnes  comprising  of:  310,000  tonnes  of  "Cavendish" 

(70,000  tonnes  for  export),  288,000  tonnes  plantains  (the  two  main  varieties  are  of  "False 

horn"  type),  26,000  tonnes  of  other  dessert  bananas  (Gros  Michel,  Figue  pomme,  sucrier, 

etc.)  and  10,000  tonnes  of  cooking  bananas  (ABB  and  some  "  Popoulou" ). 

The  main  production  areas  are  located  in  the  south-west  and  north-west  alluvial  plains 

(cultivation  under  irrigated  conditions)  and  in  the  Centre  of  the  country  on  vertisols. 

Intercropping  in  the  country  is  common.  The  commercialisation  sector  is  standard  and 

well  structured  and  the  market  is  variable. 

Exportations  to  Haiti  and  Puerto  Rico  are  occasional.  The  Dominican  Republic  mainly 
exports  Cavendish  bananas  to  European  and  North-American  markets  but  specialises  on 
organic  bananas  (10,000  tonnes  in  1997),  as  soils  and  climatic  conditions  in  the  south-west 
of  the  country  are  favourable  to  the  production  since  they  limit  the  spread  of  the  main 
banana  diseases  and  pests. 

Black  Sgatoka  has  been  noted  in  the  country  in  1996  but  is  evolving  slowly. 
Resume 

La  Republique  Dominicaine  est  un  des  plus  gros  consommateurs  de  bananes  plantain  de 
la  zone  Amerique  latine/Caraibes  avec  environ  42  kg/capita/an.  La  production  totale  est 
estimee  a  634000  tonnes  annuelles,  repartie  en  310000  tonnes  de  bananes  «  Cavendish  » 
(dont  70000  tonnessont  exportees),  288000  tonnes  de  bananes  plantain  (avec  deux  varie- 
tes  principales  de  type  «  faux  corne  »),  26000  tonnes  d'autres  bananes  «  dessert  »  (Gros 
t\Aichel,  Figue  pomme,  sucrier,  etc.)  et  10000  tonnes  de  bananes  a  cuire  (ABB  et  quelques 
«  Popoulou  »). 

Les  productions  sont  localisees  principalement  dans  les  plaines  alluvionnaires  du  sud- 
ouest  et  nord-ouest  sous  irrigation  gravitationnelle  et  dansle  centre  (bananiers  plantain) 


^  CIRAD-FLHOR/IICA,  Santo  Domingo,  Republique  Dominicaine 

^  CEDAF(ex  FDA),  Santo  Domingo,  Republique  Dominicaine 

^  Institute  Politecnico  Loyola,  San  Cristobal,  Republique  Dominicaine. 
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sur  vertisols.  Les  associations  de  cultures  sont  frequentes.  Lesfilieresde  commercialisation 
sont  relativement  clasaqueset  bien  structurees,  le  marche  est  elastique. 

Quelques exportationsvers Haiti  et  Porto  Rico  sont  sporadiques.  Par  contre,  la  Republique 
Dominicaine,  en  plus  de  son  quota  de  «  Cavendish  »  sur  les  marches  europeens  et  nord- 
americains,  se  specialise  de  plus  en  plus  dans  les  productions  biologiques  (10000  tonnes 
en  1997).  En  effet,  les  conditions  pedo-climatiques  du  sud-e^  sont  reunies  pour  limit er  le 
developpement  des  principales  maladies  et  ravageurs  des  bananiers.  La  cercosporiose 
noire  a  atteint  le  pays  en  1996  maiss'etend  lentement. 

Introduction 

La  Republique  Dominicaine  est  localisee  sur  la  partie  orientale  de  llle  «  Hispanola  » 
avec  une  superficie  de  14442km-  (soit  2/3  de  la  superficie  de  Itle)  (voir  carte). 


Ocean  Atlantique 


Quelques  chiff  res 

Population  :  8  millions  dliabitants  (dont  deux  millions  a  Saint  Domingue,  la  capitale), 
population  rurale  :  44  % 
Taux  de  natalite  :  2,83  % 

Taux  de  croissance  du  produit  interieur  brut  (PIB)  :  de  3  a  4  %annuel. 

PIB  agricole  :  12  %du  PIB  national  (croissance  entre  1  et  3  %). 

Principales  productions  par  ordre  d'importance  en  superficie  :  Canne  a  sucre,  Cacao, 
cafe,  riz,  banane  plantain,  cocotier,  haricot,  mms,  tabac,  manioc,  pois  d'angol,  banane, 
etc. 

Principales  exportations  agricoles  :  sucre,  cafe,  cacao,  tabac,  bananes,  agrumes,  etc. 
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Consommation  :  Les  bananes  et  les  bananes  plantain  figurent  parmi  les  cinq  princi- 
paux  produits  alimentaires  consommes  quotidiennement  en  Republique  Dominicaine 
(figure  1). 


Les  M  usacees 

La  production  actuelle  annuelle  (donnees  1997)  est  estimee  a  634000  tonnes  et  est 
repartie  comme  suit :  310000  tonnes  de  bananes  dessert  type  «  Cavendish  »,  288000  ton- 
nes de  bananes  plantain,  26000  tonnes  d'autres  bananes  dessert  (Gros  Mchel,  Figue, 
pomme,  etc),  et  10000  tonnes  d'autres  bananes  a  cuire  (ABB,  Bluggoe,  Popoulou,  etc.) 
(figure  2). 

Evolution  des  productions  et  superficies  cultivees  (voir  figure  3). 


Consommation  (g/hab/jour) 


Autres 
Tarot 
Haricot 
Oignon 
Oeuf 
Pat  ate 
P.  de  T. 

Chou 
Manioc 
Viande 
Rz 
Lait 
Banane 
Plantain 


21,8 


12 


16,1 


10,1 


17,3 


6,3 


11,7 


10,9 


34,7 


93,1 


129,8 


115,6 


100,2 


206,3 


Figure  1.  Alimentsconsommesquotidiennement  en  Republique  Dominicaine. 
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Figure  2.  Proportion  desdifferentstypesde  bananesproduitesen  Republique  Dominicaine. 
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Figure  3.  Evolution  dessuperficiescultiveesen  bananeset  bananes plantain  (1988-1997). 
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Pratiquement  toute  la  production  de  bananes  plantain  (et  autres  bananes  a  cuire) 
est  consommee  localement  (figure  4),  les  exportations  sont  anecdotiques  et  conjonctu- 
relles  (Porto  Rico,  Haiti,  parfois  US^^. 

Par  centre  les  exportations  de  banane  dessert  de  type  «  Cavendish  »,  bien  que 
recentes  (1986  :  520  tonnes),  sont  devenues  importante  (1994  :  97000  tonnes)  et  essen- 
tiellement  orientees  vers  le  marche  europeen  avec  I'assignation  d'un  quota  de  80000  ton- 
nes/an (figure  5). 

II  faut  noter  la  specialisation  recente  de  production  biologique  de  banane  «  Caven- 
dish »  dans  la  zone  Sud  (sous  irrigation)  pour  I'exportation  :  10000  tonnes  en  1997  (avec 
1 200  producteurs)  essentiellement  orientee  vers  le  marche  nord-Europeen ;  ces  produc- 
tions correspondent  a  80  %des  exportations  mondiales  de  bananes  biologiques. 

Principales  regions  productrices 

Dans  les  regions  nord-ouest,  nord,  sud-ouest  et  sud  (figure  6),  les  bananiers  et  bananiers 
plantain  sont  cultives  sur  des  plaines  alluvionnaires  relativement  riches,  mais  il  est 
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Figure  4.  Production,  exportation  et  consommation  de  bananes  plantain  en  Republique 
Dominicaine. 
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Figure  5.  Production,  exportation  et  consommation  de  bananes  dessert  en  Republique 
Dominicaine. 


imperatif  de  les  equiper  de  systemes  d'irrigation  (le  plus  souvent  par  gravite,  et  deriva- 
tion a  partir  de  rivieres)  car  la  pluviometrie  annuelle  ne  depasse  pas  les  1 000  mm  et  les 
precipitations  sont  tres  mal  reparties. 

Les  regions  centrale  nord,  centrale  et  nord-est  cultivent  essentiellement  le  bananier 
plantain  sur  des  plaines  a  vertisols  tres  riches,  relativement  humides  ne  demandant  pas 
d'irrigation. 

Dans  les  autres  regions,  les  productions  bananieres  sont  marginales. 

Le  nombre  de  producteurs  par  region  est  presente  dans  le  tableau  1.  La  superficie 
moyenne  des  exploitations  de  bananiers  plantain  est  de  2,7  hectares  et  celle  de  bana- 
niers  dessert  de  3,4  hectares 


Copytighled  material 


Amerique  Latine  -  Caraibes/  Latin  America  -  Caribbean  :  T.  Lescot  et  al. 


345 


Figure  6.  Les  principales  regions  productrices  de  bananes  et  de  bananes  plantain  en 
i^publique  Dominicaine. 


Tableau  1.  Nombre  de  producteurs  par  region. 


Ftegion  Banane  plantain  Banane 


Centre-nord 

3802 

nd 

Centre 

1  346 

656 

Sud 

nd 

nd 

Nord 

3205 

200 

Sud-est 

1  541 

991 

Nord-ouest 

928 

563 

Est 

1  301 

253 

Nord-est 

2303 

1  194 

Total 

14  426 

3857 

Nd  :  non  determine 


Les  varietes 

Les  principales  varietes  cultivees  sont  les  suivantes  : 

Bananes  dessert  :  essentiellement  Cavendish  (Grande  naine,  Poyo,  Robusta,  Petite 
naine  en  altitude),  Gros  Michel,  quelques  figues  sucree  et  Silk. 

Bananes  plantain  :  essentiellement  «  Faux  corne  »  avec  trois  cultivars  importants 
(Macho  X  Ifembra  =  Batard),  Macho  (Faux  corne  classique)  et  Barahonero  (selection 
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locale).  II  existe  egalement  une  petite  production  de  type  «  French  »  (deux  a  trois  culti- 
vars  seulement) . 

Bananes  a  cuire  :  en  majorite  «  Bluggoe  »,  quelques  productions  de  «  Popoulou  ». 

Systemesde  production  et  systemesde  culture 

Quatre-vingt  pour  cent  de  la  production  est  localisee  dans  des  plaines  relativement  bien 
delimitees  (terroirs  :  «  Cibao  »  central,  nord,  sud),  dans  les  zones  seches  (sous  irriga- 
tion) du  nord-est  et  du  sud  (bananes  et  bananes  plantain).  Les  productions  bananieres 
sont  souvent  les  cultures  les  plus  importantes  de  Texploitation  et  sont  destinees  a  la 
commercialisation.  EUes  sont  done  essentiellement  monospecifiques.  Dans  la  zone  cen- 
trale  (bananes  plantain),  la  culture  est  souvent  associee  a  d'autres  cultures  telles  que  le 
haricot,  le  manioc  et  des  arbres  fruitiers. 

Pour  les  autres  zones,  les  productions  bananieres  sont  tres  secondaires  dans  I'exploi- 
tation,  parfois  cultivees  pour  Fautoconsommation  et/ou  la  subsistance,  tres  souvent  en 
association  et/ou  en  rotation  avec  d'autres  cultures. 

Les  itineraires  techniques  et  calendriers  de  travaux  sont  classiques  mais  different 
suivant  les  zones  (irrigation  ou  pas,  exportation  ou  marche  local). 

La  duree  de  la  culture  est  tres  variable  mais  se  situe  en  moyenne  aux  alentours  de 
cinq  ans  pour  la  banane  plantain. 

Les  rendements  de  bananes  destinees  a  Fexportation  se  situent  entre  20  et 
40  tonnes/ha/an  (banane  biologique  :  12  a  20  tonnes/ha). 

Les  rendements  des  bananiers  plantain  varient  entre  6  et  12  tonnes/ha/an  (650  a 
1 100  regimes/ha/an) 

Les  principales  contraintes  au  niveau  de  la  production  sont  la  saisonalite,  la  qualite 
(sanitaire)  du  materiel  de  plantation,  les  nematodes,  les  risques  de  tornades  (ou 
cyclones),  Fapprovisionnement  regulier  en  eau  (dans  les  zones  seches,  sous  irrigation). 

La  cercosporiose  noire  a  atteint  le  pays  en  1996  mais  progresse  tres  lentement  du  fait 
de  conditions  climatiques  (zones  et  saisons  seches)  souvent  peu  favorable  a  la  dissemi- 
nation de  la  maladie. 

CoCitsde  production 

Les  couts  de  production  sont  assez  variables  (figure  7),  mais  oscillent  entre  (donnees 
1997)  : 

•  1 100  et  1 800  US$/ha/an  pour  la  premiere  annee  sans  irrigation, 

•  1 500  et  2  800  US$/ha/an  pour  la  premiere  annee  avec  irrigation, 

•  750  et  1 400  US$/ha/an  pour  les  annees  suivantes  sans  irrigation, 

•  1 000  et  1 500  US$/ha/an  pour  les  annees  suivantes  avec  irrigation. 

Consommation 

La  consommation  de  bananes  dessert  en  Republique  Dominicaine  est  estimee  a 
42  kg/hab/an  et  celle  de  bananes  plantain  a  37  kg,  soit  une  des  plus  elevee  du  continent 
americain  (avec  la  Colombie,  lEquateur  et  Haiti).  Pour  la  banane  plantain,  cela  corres- 
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Tableau  2.  Projection  de  la  demande  en  bananeset  bananes  plantain  au  niveau 
national  (1998-2005). 


Annee  Population  Consommation  Consommation  per  capita 

per  capita  actuelle  demandee 


Rantain 
40,0  kg/ an 

Banane 
39,1  kg/ an 

Plantain 
43,0  kg/ an 

Banane 
41,0  kg/ an 

1998 

8343784 

333751 

325408 

358 783 

342095 

1999 

8483260 

339  330 

330  847 

364780 

347814 

2000 

8620 670 

344827 

336  206 

370  689 

353448 

2001 

8756539 

350 262 

341 505 

376  531 

359  018 

2002 

8890  343 

355614 

346723 

382 285 

364504 

2003 

9022397 

360 896 

351  873 

387963 

369  918 

2004 

9152815 

366 1 1 3 

356960 

393  571 

375  265 

2005 

9281  713 

371  269 

361  987 

3991 14 

380  550 
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pond  a  une  consommation  de  160  a  200  doigts  par  personne  et  par  an.  Une  enquete- 
consommateurs  revele  que  44  %des  dominicains  consomme  une  fois  par  jour  de  la  bana- 
ne  plantain,  43  %deux  fois  par  jour  et  13  %trois  fois  par  jour. 

Actuellement  et  depuis  peu  d'annees,  I'oflfre  satisfait  globalement,  mais  tout  juste,  la 
demande  nationale.  D'apres  les  estimations,  I'augmentation  de  la  demande  (liee  a  I'aug- 
mentation  de  la  population)  risque  de  ne  pas  etre  suivie  par  I'offre  (stabilisation  des  ren- 
dements  et  limitation  des  surfaces)  (tableau  2). 

Commercialisation  et  prix  (banane  plantain). 

L'unite  de  mise  en  marche  (achat  au  producteur)  est  1 000  doigts  (les  regimes  sont  done 
«  demanes  »  a  la  ferme  ou  a  la  parcelle  pour  la  transaction) . 

La  filiere  production-consommation  est  assez  classique  :  producteur  -  transporteur  - 
grossiste  -  detaillant,  avec  des  derives  selon  le  type  de  marche  (rural  ou  urbain),  les 
types  de  marches  de  detail  (super marches,  marches  populaires,  triporteurs  ambulant  ou 
petits  commergants)  et  I'eloignement.  Le  principal  centre  de  consommation.  Saint 
Domingue,  n'est  qu'a  six  heures  des  zones  de  production  les  plus  eloignees  et  la  princi- 
pale  zone  de  production  n'est  qu'a  deux  heures  de  la  capitale. 

Quelques  donnees  sur  revolution  de  la  production  et  des  prix  de  la  banane  plantain 
sont  presentees  dans  les  figures  8, 9  et  10(1  Peso  Dominicain  =  0,06  USS  -  Oct.  1999) . 
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Figure  8.  Evolution  de  la  production  et  du  prix  de  la  banane  plantain  (1 988-1 997). 
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Plantain  production,  marl<eting 
and  consumption  in  West 
and  Central  Africa 


Ekow  Akyeampong 


Resume  -  Production,  commercialisation  et  consommation  de  bananes  plantain 
en  Afrique  occidentale  et  centrale 

Cultive  dans  les  zones  forestieres  humides,  la  banane  plantain  est  I'une  des  principales 
denrees  alimentaires  en  Afrique  Centrale  et  Occidentale.  Elle  est  produite  en  association 
avec  les  cultures  arborescentes  comma  le  cafe  et  le  cacao,  cultivee  avec  les  autres  denrees 
en  culture  itinerante,  dans  les  jardins  de  case  a  couches  multiples  et  dans  les  cours  des 
habitations  des  centres  urbains  et  peri-urbains.  Elle  est  egalement  produite  en  monocul- 
ture comme  culture  de  rente.  La  production  de  la  banane  plantain  en  culture  itinerante 
est  benefique  seulement  pendant  les  deux  ou  trois premieres  annees  selon  la  fertilite  des 
solset  I'etat  de  progression  des  ravageurs  et  des  maladies.  Les  rendements  des  bananiers 
plantain  en  Afrique  Centrale  et  occidentale  sent  generalement  faibles  (5-15t  t/ha)  du  fait 
des  contraintes  de  production  comme  les  maladies,  les  insectes,  les  mauvaises  herbes,  la 
faible  fertilite  des  sols,  une  mauvaise  gestion  des  cultures  et  des  sols,  les  dommages  lies 
au  vent  et  I'utilisation  de  rejetsde  mauvaise  qualite.  Le  fruit  est  vendu  a  travers  trois  cir- 
cuits principaux  :  le  producteur  vend  directement  aux  consommateurs,  lesfemmesqui  ser- 
vent  d'intermediaires  achetent  aux  producteurs  et  revendent  aux  consommateurs,  ou 
alors  les  grossistes  achetent  d'importantes  quantites  dans  les  marches  ruraux  pour  les 
vendre  aux  detaillants  dans  les  centres  urbains.  Exclusivement  utilisee  comme  nourriture, 
la  consommation  de  la  banane  plantain  par  personne  dans  les  principaux  pays  produc- 
teurs varie  de  40  kg/an  en  Republique  Democratique  du  Congo  a  153  kg/an  au  Gabon. 

Abstract 

Grown  mainly  in  the  lowland  humid  forest  zones,  plantain  is  one  of  the  principal  food 
crops  in  West  and  Central  Africa.  It  is  produced  in  association  with  tree  crops  such  as 
cocoa  and  coffee,  intercropped  with  food  crops  under  shifting  cultivation,  cultivated  in 
multi^rata  homegardens  and  in  backyards  in  urban  and  peri-urban  centres.  It  is  being 
produced  in  monoculture  as  a  cash  crop.  Plantain  production  under  shifting  cultivation  is 
profitable  only  in  the  first  two  to  three  years  depending  upon  the  fertility  of  the  soils  and 
on  the  state  of  development  of  pests  and  diseases.  The  yields  of  plantains  in  West  and 
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Central  Africa  is  generally  low  (5-15  t/ha)  because  of  production  constraints  such  as 
diseases  and  pests  (including  weeds),  inherent  low  soil  fertility,  poor  crop  and  soil 
management,  wind  damage  and  the  use  of  poor  quality  planting  materials.  The  fruit  is 
marketed  through  three  main  channels  —  the  producer  sells  directly  to  consumers, 
middle-women  purchase  plantain  from  producers  for  sale  to  consumers,  or  wholesalers 
purchase  large  quantities  on  the  rural  markets  for  sale  to  retailers  in  the  urban  centres. 
Used  exclusively  for  food,  per  capita  consumption  of  plantain  in  the  major  producing 
countries  range  from  40  kg/year  in  the  Democratic  Republic  of  Congo  to  153  kg/year  in 
Gabon.  Technologies  are  needed  to  transform  the  fruits  into  products  that  are  easy  to 
handle,  transport  and  ^ore  and  with  a  longer  shelf  life. 

Introduction 

Plantain  is  cultivated  in  all  the  countries  along  the  coast  of  \Nfest  and  Central  Africa 
stretching  from  Guinea  to  the  Democratic  Republic  of  Congo  and  Central  Africa 
Republic.  The  major  producing  countries  with  annual  output  exceeding  a  million  tonnes 
are  the  Democratic  Republic  of  Congo,  Ghana,  Nigeria,  Cote  d'lvoire  and  Cameroun 
(Table  1).  In  these  countries,  production  of  plantain  ranks  high  among  the  starchy 
staples  (Table  1).  As  a  principal  staple  food  with  rice  cassava  and  yams  plantain  is  a  rich 
source  of  dietary  energy  and  of  vitamins  A,  B6  and  C  and  minerals  such  as  calcium, 
potassium  and  phosphorus. 

In  Wfest  and  Central  Africa,  plantain  is  of  greater  nutritional  and  economic 
importance  than  banana.  Of  the  11.5  million  tonnes  of  Musa  (banana  and  plantain) 
produced  in  the  lowland  humid  forest  zones  of  Wfest  and  Central  Africa  in  1997,  82  %was 
plantain.  Whereas  all  the  plantain  produced  was  consumed  locally,  80  %of  the  2.1 
million  tonnes  of  banana  produced  (mainly  in  Cote  d'lvoire  and  Cameroun)  was  exported 
outside  the  sub-region. 


Table  1.  Per  cap/7a  consumption  of  plantain  and  production  of  some  staple  food 
crops  in  West  and  Central  Africa. 

Country                                      Production  (x  1000  tonnes)  Consumption 
 of  plantain 


Plantain 

Cassava 

Yams 

Rice 

Maize 

(kg) 

D.  R.  Congo 

2  400 

16  800 

300 

400 

1  100 

40 

Ghana 

1  800 

7  100 

2  200 

200 

1  000 

92 

Nigeria 

1  700 

31  400 

23  200 

3  100 

5  700 

15 

Cote  d'lvoire 

1  400 

1  600 

2  900 

800 

600 

83 

Cameroon 

1  000 

1  700 

100 

50 

750 

72 

Guinea 

400 

600 

90 

700 

80 

49 

Gabon 

300 

200 

140 

1 

30 

153 

Source:  FAO  production  statistics,  1997. 
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Production  systems 

Three  plantain  production  systems  can  be  identified  in  \\6st  and  Central  Africa  namely 
production  in  distant  fields  under  shifting  cultivation,  production  next  to  homestead  in 
the  rural  areas  or  in  backyards  in  the  urban  centres  and  monoculture  production.  These 
systems  are  distinguished  from  each  other  by  the  objective  of  the  farmer,  the  niche 
where  the  production  takes  place  and  the  type  of  management  (including  inputs  and 
crop  species  associated  with  the  plantain)  all  of  which  influence  the  yield  of  the  crop. 

R ant ains mixed  with  other  cropsin  distant  fields 

The  objective  of  the  farmer  in  cultivating  plantain  mixed  with  other  crops  is  subsistence. 
It  is  only  after  the  demand  for  home  consumption  is  satisfied  that  any  are  sold. 

In  this  system,  plantain  is  produced  on  smallholdings  (average  farm  sizes  <  1  ha)  in 
association  with  different  traditional  food  crops  ranging  from  upland  rice  to  cassava  and 
with  tree  crops  (coffee,  cocoa  etc.).  Recently,  inter-cropping  with  non-traditional  crops 
such  as  soybean  and  melons  is  being  encouraged  (Aiyelaagbe  and  Jalaoso  1996,  Jalaoso 
etal.  1996). 

This  system  is  established  by  clearing  the  forest,  burning  the  trash  and  the  planting 
the  plantain  and  other  crops  planted.  Sometimes,  the  plantain  suckers  are  planted 
before  the  trash  is  burnt.  \Miere  the  intercrop  will  be  planted  much  later  than  the 
plantain  or  only  volunteer  crops  such  as  cocoyam  (macabo)  would  be  allowed  to  grow, 
the  trash  left  unburned  as  mulch.  The  sequence  of  planting  of  the  plantain  and  the 
associated  crops  depends,  among  others,  on  the  developmental  cycle  and  importance 
(cash,  food  security,  preferences)  of  the  crops.  Nonetheless,  in  general,  the  intercrops, 
having  short  cycles,  mature  and  are  harvested  before  the  canopy  of  the  plantain  closes. 
Sometimes,  the  plantain  is  relay-planted  when  the  other  crops  are  nearing  maturity. 

Fruit  production  in  this  systems  is  limited  to  the  parent  crop  and  typically  one  ratoon 
crop  after  which  the  field  is  left  to  fallow  because  of  very  low  yields  after  the  mother 
crop.  This  phenomenon  of  rapid  yield  decline  after  the  parent  crop  has  been  attributed 
to  high  mat  formation,  reduced  root  ramification,  inhibited  suckering  low  levels  of  soil 
organic  matter  and  the  presence  of  pests  and  diseases  (Braide  and  Wilson  1980, 
Swennen  and  \liylsteke  1989). 

Reported  yields  are  as  low  as  5  t/ha  in  the  Democratic  Republic  of  Congo  (Ba 
Kumfifutu  1996),  6  t/ha  in  Ghana  (Hemeng  et  al.  1996),  10  t/ha  in  Central  Africa 
Republic  (Mbetid-Bessane  1997)  and  15  t/ha  in  Eastern  Kigeria  (Echibiri  1996).  On 
fertile  volcanic  soils  in  Cameroon,  yields  may  reach  26  t/ha  (Ngalani,  1996).  The  yields  of 
plantain  in  this  system  are  low  because  of  constraints  such  as  diseases  and  pests 
(including  weeds),  lodging  (of  plants  weakened  by  infestation  of  weevils  and 
nematodes),  inherent  low  soil  fertility,  poor  crop  and  soil  management,  and  the  use  of 
poor  quality  planting  materials  (Arene  1996). 

The  principal  disease  of  Musa  in  W&st  and  Central  Africa  is  black  Sigatoka,  caused  by 
the  fungus  Mycosphaerella  fijiensis  to  which  most  known  cultivars  of  plantain  in  the 
sub-region  are  susceptible.  Guinea  is  the  only  country  in  the  sub-region  where  this 
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disease  is  not  present.  Nematodes  (Radopholus  similis,  Pratylenchus  spp.)  and  weevils 
{Cosmopolites  sordidus),  cause  severe  damage  to  production.  Wfeeds  are  a  major 
problem  especially  Chromolaena  odorata  a  particularly  noxious  weed  found  in 
practically  all  the  countries  in  the  sub-region.  Farmers  are  unable  to  weed  the  four  to  six 
times  (Hemeng  et  al.  1996)  required  for  good  growth  and  yield  of  plantain. 

In  this  system  of  production,  no  inorganic  fertilisers  are  applied.  Plantain  and  the 
other  food  crops  depend  on  the  low  level  of  nutrients  inherent  in  the  soils.  Furthermore, 
because  of  scarcity  of  land,  farmers  are  unable  to  practise  the  long  duration  fallows  (>20 
years)  necessary  to  build  up  soil  fertility  especially  of  organic  matter. 

For  lack  of  clean  planting  material,  farmers  are  obliged  to  plant  contaminated 
suckers  collected  from  old  plantations.  Removing  suckers  from  new  plantings  which  have 
less  pest  and  diseases  damage  the  mother  corm  and  affects  the  stability  thus  the 
development  and  production  of  the  stool.  The  development  and  yield  of  an  infested 
sucker  is  compromised  right  from  the  time  of  planting. 

A  variant  of  the  mixed  cropping  system  of  production  is  the  use  of  plantain  as  nursery 
crop  for  cocoa,  coffee,  rubber  and  oil  palm,  the  dominant  export  crops  in  the  humid  low 
lands  of  Wst  and  Central  Africa.  During  the  establishment  phase,  plantain  provides 
shade  to  the  young  trees  while  protecting  the  soil  from  excessive  evapotranspiration  and 
erosion.  The  farmer  obtains  some  food  and  income  from  the  plantain  before  tree  crop  is 
ready  to  be  exploited.  When  the  trees  are  established  2-3  years  after  transplanting, 
plantain  cultivation  is  discontinued. 

Homegardens 

In  the  search  for  suitable  forestland  to  cultivate  the  crop,  farmers  have  moved  quite  far 
away  from  their  homestead  and  villages.  Transporting  the  heavy  bunches  from  distant 
farms  to  the  village  or  roadsides  is  arduous.  Also,  away  from  the  watchful  eyes  of  the 
owners,  theft  of  bunches  in  the  distant  fields  especially  during  the  lean  season,  when 
other  food  stuffs  are  scare  but  plantain  is  at  peak  production,  is  very  common.  For  these 
reasons,  production  in  gardens  around  the  homestead  is  becoming  increasingly  im- 
portant as  a  source  of  plantain. 

Whereas  the  objective  is  still  for  subsistence,  management  of  the  plantains  is  quite 
different.  In  home  gardens,  plantain  is  planted  as  part  of  a  multistrata  system 
comprising  fruit  and  other  trees  of  economic  value  at  the  uppermost  stratum  and  other 
food  crops  below  the  plantains.  Despite  competition  from  the  intercrops,  plantain  yields 
from  homegardens  are  high  as  the  crop  benefits  from  the  application  of  large  doses  of 
household  refiise  v^ich  is  high  in  organic  matter  ("^o  1988)  and  mineral-rich  kitchen 
ashes.  The  yield  of  the  well-manured  and  adequately  watered  plantains  in  this  system  is 
high  and  stable  for  up  to  20  years  despite  the  presence  of  the  usual  Musa  pests  and 
diseases. 

This  same  system  is  practised  in  backyards  and  in  open  spaces  in  urban  and  peri- 
urban  centres  in  Wfest  and  Central  Africa.  As  in  homegardens  in  the  rural  areas,  these 
plantains  also  produce  heavy  bunches  because  of  the  large  inputs  of  household  refuse. 
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However,  crop  mixtures  in  the  urban  backyard  gardens  are  less  diverse  than  the  rural 
homegardens  and  the  fruit  tree  component  is  usually  missing. 

Monoculture 

Finally,  plantain  is  produced  intensively  in  monoculture  by  the  educated  class  -  civil 
servants  and  business  people  seeking  to  diversify  their  sources  of  revenue  and  by 
unemployed  school  leavers  as  a  source  of  cash  income  (Kda  Adopo  et  al.  1996).  Cash 
income,  therefore,  is  the  main  objective  of  this  system  of  production.  Inorganic  fertilisers 
are  applied,  plots  are  kept  weed  free  and  measures  are  taken  to  control  diseases  and 
pests.  The  produce  obtained  is  destined  for  the  lucrative  urban  and,  lately,  the  export 
markets.  Such  farms  are  sited  in  easily  accessible  areas  to  permit  the  produce  to  be 
hauled  to  markets. 


Marketing  systems 

Three  plantain  marketing  channels  operate  in  \\fest  and  Central  Africa.  First,  the 
producer  sells  directly  to  consumers  at  the  farm  gate,  in  village  markets  or  on  roadsides. 
Second  and  more  widespread,  traders  travel  from  the  urban  to  rural  areas  to  purchase 
plantain  for  sale  to  consumers  at  the  urban  markets.  These  middlemen  of  moderate 
means  are  often  criticised  for  their  excessive  profits  from  underpaying  the  producers  and 
selling  at  high  prices  to  consumers.  However,  without  them  a  large  proportion  of  the 
plantain  produced  would  not  leave  the  difficult  to  reach  rural  areas.  The  third  system  is 
operated  by  fairly  well-to-do  business  people  who  purchase  truck  loads  of  plantain  on  the 
rural  markets  for  sale  to  retailers  in  the  urban  centres  before  the  produce  reaches  the 
consumers.  In  the  second  and  third  marketing  channels,  an  intermediary  may  collect  the 
produce  from  very  difficult  to  reach  areas  to  a  central  point  where  retailers  or 
wholesalers  purchase  the  crop  (Kda  Alopo  et  al.  1996).  The  intermediary  who  is  neither 
a  buyer  nor  a  seller  of  plantain  gets  a  commission  for  his  or  her  service. 

Statistics  on  the  percentage  of  total  production  marketed  through  each  of  the  three 
systems  are  not  generally  available  but  are  expected  to  vaiy  from  country  to  country  and 
even  within  countries.  In  Central  Africa  Republic,  an  estimated  90  %of  plantains  traded 
pass  through  the  producer-retailer-consumer  channel  (Mbetid-Bessane  1997)  while  each 
of  the  other  two  channels  handles  5  %of  the  trade. 

A  fairly  well  developed  intra-regional  trade  operates,  in  parts  of  the  sub-region. 
Plantain  is  exported  regularly  from  Cameroon  to  Gabon  and  Equatorial  Guinea.  Senegal 
buys  plantain  from  Guinea  to  meet  the  demands  of  the  expatriate  (\\fest  African) 
community  in  Dakar  (S.  Demba  personal  communication).  During  periods  of  scarcity  in 
Ghana,  plantain  is  imported  from  Cote  dTvoire  (O.B.  Hemeng  personal  communication). 
An  embryonic  export  trade  from  the  sub-region  to  Europe  and  the  Middle  East  is 
developing. 

The  principal  constraint  in  the  plantain  trade  is  transport.  In  \\fest  and  Central 
African  countries,  the  forest  zones  have  some  of  the  worst  roads.  The  roads  where  they 
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exist  are  practically  impassable  during  the  rainy  period,  which  can  be  as  long  as  10 
months.  Transporting  the  bulky  and  heavy  load  of  plantain  from  the  hinterlands  to  the 
urban  centres  is  quite  expensive  and  slow.  Needed  urgently  are  technologies  to 
transform  the  fruits  into  products  with  long  shelf  lives  that  are  easy  to  handle  and 
transport  such  as  dehydrated  slices  (Johnson  1996)  and  flour. 

The  plantain  trade  is  not  organised  in  any  country  except  in  Cote  d'lvoire.  Prices  are 
highly  variable  within  a  given  country  because  of  the  lack  of  information  on  supply  and 
demand.  Poor  post-harvest  handling  of  the  fruit  injuries  the  skin  exposing  the  fruit  to 
infection  by  pathogens.  Combined  with  the  lack  of  appropriate  storage  facilities  a  lot  of 
the  fruits  are  lost  from  spoilage. 

Consumption 

Wth  cassava,  rice  and  yams,  plantain  is  one  of  the  principal  staples  in  the  sub-region.  In 
Ghana,  per  capita  consumption  of  plantain  is  exceeded  only  by  cassava  (PPMED  1991). 
In  Cote  d'lvoire  plantain  is  the  most  consumed  staple  after  yams  (ISTda  Adopo  et  al. 
1999)  Consumption  reaches  as  high  as  92  kg/person/year  in  Ghana  and  153 
kg/person/year  in  Gabon  (Table  1).  In  many  countries  demand  outstrips  supply  (Agbor 
1996)  and  eating  plantain  in  the  cities  is  a  luxury  affordable  by  only  a  few  especially  in 
Gabon  where  per  capita  consumption  of  plantain  is  highest  in  \\&st  and  Central  Africa 
(Koumba  Koumba  personal  communication).  Even  in  the  rural  areas,  plantain  is 
preferred  over  other  staples  (Schill  et  al.  1996).  Dishes  prepared  with  plantain  are  many 
and  vary  from  baby  food  (Soymusa  in  Nigeria)  to  the  principal  evening  dish  (fufu  in 
Qiana)  to  snack  food  (chips  in  Camerooun)  or  a  side  dish  (Alocco  in  Cote  d'lvoire). 
Plantain  is  cooked  green,  fried  ripe,  mashed  and  fried,  cooked  directly  in  a  sauce,  boiled 
and  pounded  or  roasted. 

Oilike  cereals,  which  are  easily  stored  for  long  periods  with  minimal  processing,  the 
highly  perishable  nature  of  plantain  requires  that  the  fruit  be  consumed  a  few  to  several 
days  after  harvesting.  Research  is  urgently  needed  to  transform  the  fruit  to  permit  its 
being  stored  for  longer  periods  than  is  currently  the  case.  The  challenge  to  this  effort  is 
that  the  new  product  can  be  used  to  prepare  the  traditional  dishes  known  and 
appreciated  by  consumers. 
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Transformations  et  utilisations 
alimentaires  de  la  banane  plantain 
en  Af  rique  centrale  et  occidentale 


Jean  Tchango  Tchango  et  J.A.  Ngalani 


Abstract  -  Processing  and  food  uses  of  plantains  in  Central  and  West  Africa 

Plantain  (IVIusa  AAB)  is  a  staple  food  and  an  important  source  of  carbotiydrates  for  major 
part  of  people  in  Central  and  West  Africa.  There  are  many  food  uses  of  plantain  relative 
to  eating  habits  of  consumers.  Many  culinary  preparations  are  common  in  some  countries 
of  this  region  such  as  boiled  plantain,  plantain  pastry,  roasted  plantain,  fried  plantain  and 
plantain  chips.  Other  preparations  found  in  certain  countries  include  plantain  pastry  lined 
with  beans  or  with  green  leafy  vegetables,  plantain  fritters,  plantain  pulp  cooked  in 
water  together  with  water,  palm  oil,  goat  or  meat,  salt  and  various  spices,  etc.  The 
preparation  of  chips,  fritters  and  roasted  plantain  is  mainly  a  feminine  activity  which 
contributes  to  the  diversification  of  the  income  sources.  Industries  producing  plantain 
chips  for  local  and  external  markets  have  been  developed  in  certain  countries  of  the 
region  in  order  to  valorise  this  perishable  food  stuffs.  Plantain  flour  production  is  usually 
carried  out  as  a  mean  of  preservation.  Plantain  flour  can  be  used  in  preparation  of 
traditional  dish  (Tufuj,  or  as  a  substitute  of  peanuts  in  the  preparation  of  a  sauce.  It  can 
also  be  used  in  the  formulation  of  baby  foods  (example  of  Soyamusa^,  and  in  bread,  cake, 
biscuits  and  fritters  making.  Some  other  new  products  could  be  formulated  from  plantain 
flour. 

Resume 

La  banane  plantain  (IVlusa  AAB)  constitue  un  aliment  de  base  et  une  source  importante 
d'hydrates  de  carbone  pour  la  majeure  partie  des  populations  de  I'Af rique  centrale  et 
occidentale.  Les  utilisations  alimentaires  et  les  modes  de  consommation  de  cette  denree  y 
sont  assez  diverafies.  Des  preparations  culinaires  identiques  sont  realisees  a  partir  de  la 
banane  plantain  dans  quelques  pays  de  la  region  (puipe  bouillie  a  I'eau  ou  a  la  vapeur, 
puipe  bouillie  et  pilee  en  pate,  plantain  braise,  chipset  f rites  de  plantain,  etc.),  alorsque 
d'autres  sont  specifiques  a  certains  pays  (pate  de  plantain  fourree  aux  legumes  feuilles 
vertesou  aux  haricots,  beignets,  puipe  bouillie  en  malaxe,  etc.).  La  preparation  et  la  com- 
mercialisation des  chips,  des  f rites  et  des  plantains  braises  sont  des  activites  essentielle- 
ment  femininesqui  contribuent  a  la  diversification  des  sources  de  revenus.  Dansquelques 
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paysde  la  region,  des  unites  art  isanalesou  industriellesde  transformation  de  plantainsen 
cttips  pour  les  marches  interieurs  et  exterieurs  ont  ete  creees  pour  mieux  valoriser  cette 
denree  perissable.  La  production  de  la  farine  est  egalement  envisagee  comme  un  moyen 
de  conservation  et  de  valorisation  de  la  banane  plantain.  La  farine  de  plantain  est  utilisee 
dans  la  preparation  d'un  plat  traditionnel  (fuiu)  ou  d'une  sauce  (substituant  de  I'arachi- 
de),  et  dansia  formulation  d'aliments  infantiles  (cas  de  Soyamusa)  et  desproduitsde  bou- 
langerie  et  de  patisserie  (pains,  biscuits,  beignets,  gateaux).  D'autres  nouveaux  produits 
pourraient  etre  formulesa  partir  de  cette  farine. 

Introduction 

La  banane  plantain  (Musa  AAB)  et  les  autres  bananes  a  cuire  (Musa  AAB  et  ABB),  ali- 
ments de  base  produits  en  regions  tropicales  humides,  constituent  une  importante  sour- 
ce dTiydrates  de  carbone  pour  des  millions  de  personnes  en  Afrique,  aux  Caraibes,  en 
Amerique  Latine,  en  Asie  et  au  Pacrfique.  Le  plantain  occupe  une  place  primordiale 
dans  I'agriculture  de  la  plupart  des  pays  de  I'Afrique  centrale  et  occidentale  oii  il  consti- 
tue  un  aliment  de  base  et  une  des  composantes  majeure  de  la  securite  alimentaire,  tout 
en  etant  une  source  importante  de  revenus  pour  les  differents  acteurs  de  la  filiere.  Les 
productions  bananieres  des  pays  de  cette  region,  estimees  a  un  peu  plus  de  11  millions 
de  tonnes  par  an,  sont  pour  la  plupart  destinees  aux  marches  interieurs  et  a  I'autocon- 
sommation.  A  cause  de  la  nature  perissable  des  fruits,  I'importance  des  pertes  apres 
recolte  des  plantains  varie  d'un  pays  a  I'autre  en  fonction  de  I'organisation  des  circuits 
de  commercialisation  et  des  modes  de  consommation.  Au  Cameroun  par  exemple,  les 
pertes  apres  recolte  les  plus  evidentes  se  situent  chez  les  producteurs,  dans  les  sites 
enclaves  d'acces  difficile,  particulierement  en  saison  des  pluies  (Mda  Adopo  1993). 
Celles-ci  devraient  etre  en  dega  des  estimations  de  la  FAO  ( 1987)  qui  evaluaient  a  pres 
de  35  %les  pertes  apres  recolte  des  bananes  plantain  dans  les  pays  en  developpement. 
D'apres  Treche  (1997),  69,4  %et  8,0  %de  la  production  de  bananes  plantain  et  autres 
bananes  a  cuire  rentrent  respectivement  dans  I'alimentation  humaine  et  dans  I'alimen- 
tation  animale,  alors  que  les  quantites  transformees  dans  le  monde  representent  environ 
1 1  %  Les  utilisations  et  les  modes  de  consommation  de  la  banane  plantain  sont  variables 
d'un  pays  a  I'autre  en  fonction  des  habitudes  alimentaires  des  populations  (Tchango 
Tchango  et  al.  1998)  : 

•  pulpe  de  plantain  mur  ou  non,  cuite  a  I'eau  ou  a  la  vapeur ; 

•  pate  tendre  de  plantain  non  mur,  cuite  a  I'eau  et  pile  dans  un  mortier ; 

•  pate  elastique  preparee  a  partir  de  farine  de  plantain  et  d'eau  bouillante ; 

•  pulpe  de  plantain  mur  ou  non,  braisee  au  charbon  de  bois ; 

•  pulpe  de  plantain  non  mur,  cuite  en  melange  avec  de  I'eau,  de  la  viande  ou  du  pois- 
son,  de  I'huile  de  palme,  du  sel  et  des  condiments  divers ; 

•  chips  ou  rondelles  de  pulpe  de  plantain  non  mur,  frites  dans  I'huile  de  palme  ou  une 
autre  huile  vegetale ; 

•  lamelles  de  pulpe  de  plantain  mur  frites  dans  I'huile  de  palme  ou  une  autre  huile 
vegetale,  etc. 
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Le  tableau  1  donne  des  indications  sur  I'energie  disponible  a  partir  des  bananes  plan- 
tain dans  quelques  pays  producteurs  (Treche  1997). 

Les  dififerentes  transformations  et  utilisations  de  la  banane  plantain  permettent  de 
mieux  valoriser  cette  denree  alimentaire  hautement  perissable  et  contribuent  a  la 
reduction  des  pertes  post-recolte. 


Utilisations alimentaires et  transformations 
du  plantain 

Les  utilisations  traditionnelles  de  la  banane  plantain  sont  multiples.  Elles  varient  selon 
les  pays  et  les  habitudes  alimentaires  des  consommateurs.  Les  dilferentes  utilisations 
alimentaires  et  non  alimentaires  du  plantain  au  Nigeria  ont  ete  largement  discutees  par 
C^azi  ( 1996).  Les  methodes  de  preparation  et  les  utilisations  traditionnelles  de  la  bana- 
ne plantain  en  Cote  d'lvoire  (IVbrchal  1990,  Mosso  et  al.  1996),  au  Nigeria  et  au  Ghana 
(Dadzie  1993,  1994)  ont  egalement  ete  decrites.  Des  recettes  culinaires  realisees  avec  du 
plantain  et  propres  aux  populations  des  differentes  regions  du  Cameroun  ont  ete  inven- 
toriees  (Grimaldi  et  Bikia  1985).  Nous  evoquerons  essentiellement  les  principales  utili- 
sations et  transformations  du  plantain  en  Afrique  centrale  et  occidentale. 

Puipe  bouillie  de  plantain 

Les  doigts  de  bananes  plantain  mures  ou  non  sont  epluches  et  cuits  a  I'eau  bouillante 
ou  a  la  vapeur  pendant  20  a  50  minutes,  selon  le  cultivar  et  le  stade  de  maturation  du 
fruit.  Les  pulpes  de  fruit  ainsi  cuites  sont  consommees  avec  des  sauces  variees  ou 
d'autres  complements  alimentaires  (gateau  de  niebe  ou  de  vouanzou,  epinards  ou 
autres  legumes  feuilles  assaisonnes,  etc.).  Ce  mode  de  cuisson  et  de  consommation  est 
assez  courant  dans  la  plupart  des  pays  producteurs  de  bananes  plantain  d'Afrique  cen- 
trale et  occidentale. 

La  pulpe  non  mure  d'un  doigt  entier  de  banane  plantain  pent  egalement  etre  cuite 
a  I'eau,  en  melange  avec  de  ITiuile  de  palme,  de  la  viande  de  chevre  ou  de  boeuf,  du  sel 

Tableau  1.  Energle  alimentaire  disponible  (EAD)  a  partir  des  bananes  plantain 
et  autres  bananes  a  cuire  dans  quelques  pays  producteurs. 

Pays  EAD  (Kcal/hab/jour) 

Ouganda  436 

Gabon  432 

Rwanda  422 

Cote  d'lvoire  189 

Cameroun  173 

Ghana  172 

Guinea  140 

Colombie  169 

Republique  Dominicaine  142 

Equateur  119 
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et  des  condiments  varies  (condre  au  Cameroun).  C'est  un  repas  classique  chez  les 
populations  de  I'ouest  du  Cameroun  lors  des  ceremonies  traditionnelles  (mariage, 
funerailles,  etc.).  Cette  pulpe  de  banane  plantain  non  mure  decoupee  en  morceaux 
peut  egalement  etre  cuite  avec  de  I'eau,  du  sel,  de  I'huile  de  palme  ou  d'arachide,  de 
I'arachide  en  pate,  de  la  tomate  et  des  condiments  divers,  du  poisson  firais  (ou  fiime) 
ou  de  la  viande.  On  obtient  ainsi  une  sorte  de  «  malaxe  »  qui  se  consomme  sans  autres 
complements  alimentaires. 

Pate  de  banane  plantain 

La  pulpe  non  mure  de  la  banane  plantain  apres  cuisson  a  I'eau  ou  a  la  vapeur  est  pilee 
dans  un  mortier  en  bois  pour  etre  transformee  en  pate  elastique  et  homogene.  L'addition 
de  quelques  morceaux  de  manioc  cuit  peut  etre  necessaire  pour  ameliorer  I'elasticite  de 
la  pate.  Cet  aliment,  appele  «  ntuba  »  au  Cameroun,  «  foutou  »  en  Cote  d'lvoire  et 
«fufu  »  au  Nigeria  et  au  Ghana,  se  consomme  toujours  avec  une  sauce  plus  ou  moins 
riche  en  proteines.  II  constitue  un  aliment  de  base  dans  certaines  regions  de  ces  diffe- 
rents  pays. 

Pate  de  banane  plantain  fourree  aux  legumesfeuilles vertes 

Les  doigts  de  bananes  plantain  (generalement  de  type  corne  ou  faux  corne)  dont  les 
extremites  ont  ete  coupees  sont  mis  a  cuire  a  I'eau  dans  une  marmite,  avec  des  legumes 
feuilles  (morelle  noire,  feuilles  de  melon,  feuilles  d'amarantes).  i^res  cuisson,  les 
bananes  plantain  sont  epluchees  et  pilees  a  chaud  dans  un  mortier.  Les  legumes,  preala- 
blement  laves  a  I'eau  froide  et  egouttes  entre  les  mains,  sont  alors  ajoutes  a  la  pate  obte- 
nue,  avec  du  sel,  du  piment  et  de  I'huile  de  palme  brute.  Le  tout  est  bien  melange  et 
servi  pour  la  consommation. 

Pate  de  banane  plantain  fourree  de  haricots 

La  preparation  est  la  meme  que  pour  la  recette  precedente.  On  remplace  seulement  les 
legumes  feuilles  par  des  grains  de  haricots  cuits.  Cette  recette  culinaire  ainsi  que  la  pre- 
cedente sont  essentiellement  reaUsees  par  les  populations  de  la  province  de  I'ouest  du 
Cameroun. 

Banane  plantain  braisee 

Les  pulpes  de  fruits  entiers  non  murs  ou  moyennement  murs  sont  braisees  au  charbon 
de  bois.  Oie  quinzaine  de  minutes  suffit  pour  cuire  simultanement  deux  a  quatre  doigts 
de  banane  plantain  en  fonction  de  la  clientele.  Ces  bananes  plantain  sont  generalement 
vendues  par  les  femmes  en  bordure  des  rues  et  consommees  tiedes  avec  d'autres  com- 
plements alimentaires  (safout  braise,  avocat,  poisson  braise,  brochettes  de  viande).  La 
cuisson  et  la  vente  des  bananes  plantain  braisees  constituent  une  importante  activite 
commerciale  des  femmes  au  Cameroun,  en  Cote  d'lvoire  et  tres  probablement  dans 
d'autres  pays  producteurs  de  la  region. 
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Fritesde  bananesplantain 

Les  pulpes  de  bananes  plantain  mures  sont  decoupees  en  lamelles  et  frites  dans  ITiuile 
de  palme  ou  autre  huile  vegetale  pendant  4  a  5  minutes  a  160-180°C.  Oi  complement  ali- 
mentaire  (poisson  ou  poulet  braises,  brochettes  de  viande,  etc.)  est  parfois  necessaire 
pour  les  consommer.  Les  frites  de  bananes  plantain  mures  (aloko  en  Cote  d'lvoire,  red- 
red  au  Ghana,  dodo  au  Nigeria)  sont  des  aliments  tres  apprecies  des  enfants  et  souvent 
sollicites  en  restauration  collective  et  lors  des  fetes.  Les  frites  de  bananes  plantain  a 
maturation  tres  avancee  {dodo-ikire  au  Nigeria)  sont  plus  ou  moins  appreciees  par  les 
consommateurs.  Contrairement  aux  bananes  dessert  qui  sont  proscrites  pour  la  prepara- 
tion des  frites,  les  fruits  de  certaines  bananes  a  cuire  (Topala,  Pelipita,  Popoulou,  Kala- 
pua  N°  2,  etc.)  donnent  egalement  des  frites  de  bonne  qualite,  comparables  a  celles  de 
bananes  plantain. 


Beignetsde  bananesplantain 

Les  pulpes  de  bananes  plantain  exagerement  mure  sont  pilees  et  melangees  avec  une 
petite  quantite  de  farine  de  mais  ou  d'autres  cereales  locales  (environ  1/4  de  poids  de 
pulpe)  et  de  sel  pour  fe)rmer  une  pate  homogene.  Les  beignets  obtenus  par  friture  de 
petites  boules  de  cette  pate  dans  un  bain  d'huile  de  palme  ( 160-180°C  pendant  4  a  5 
minutes)  sont  consommes  chauds  ou  tiedes,  avec  ou  sans  un  autre  complement  alimen- 
taire  (sauce  de  condiments,  haricots  frits,  etc.).  lis  peuvent  egalement  etre  prepares  a 
partir  des  fruits  de  banane  dessert  ou  de  banane  a  cuire  a  maturation  tres  avancee. 


Chipsde  bananesplantain 

Les  chips  de  banane  plantain  sont  considerees  comme  I'aliment  a  base  de  plantain  le 
plus  populaire  au  Nigeria  (Qnyejegbu  et  Olorunda  1995).  EUes  sont  preparees  par  friture 
dans  une  huile  vegetale  a  partir  de  rondelles  de  pulpe  de  plantains  non  murs  ou  en  debut 
de  maturation  (figure  1).  Des  chips  de  plantain  de  meilleure  qualite  ont  ete  obtenues  au 
Cameroun  en  faisant  frire  les  rondelles  de  pulpe  (2  mm  d'epaisseur)  dans  ITiuile  de 
palme  raffinee  entre  160  et  170°C  pendant  2  a  3  minutes  (Lemaire  et  al.  1997).  Celles-ci 
absorbent  en  general  moins  d'huile  de  friture  que  les  chips  de  banane  a  cuire  et  de  bana- 
ne dessert.  Le  traitement  antioxydant  (trempage  dans  une  solution  d'acide  citrique),  qui 
est  indispensable  pour  inhiber  Taction  de  la  polyphenol  oxydase,  responsable  du  brunis- 
sement  des  pulpes  de  bananes  dessert  avant  la  friture,  n'est  pas  necessaire  lors  de  la 
fabrication  des  chips  de  bananes  plantain  et  de  certaines  bananes  a  cufre  (Lemaire  et 
al.  1997).  Les  chips  de  plantain,  ainsi  preparees  et  conditionnees  en  sachets  plastiques 
ou  en  sachets  aluminium  hermetiques,  peuvent  garder  leur  «  croustillance  »  et  conserver 
toutes  leurs  qualites  pendant  plus  de  quatre  mois  a  la  temperature  ambiante  et  a  I'abri 
de  la  lumiere.  EUes  contiennent  en  general  moins  de  35  %  de  matieres  grasses  et  entre 
1  et  3  %d'humidite  residuelle.  La  qualite  de  la  matiere  premiere,  les  conditions  de  trans- 
formation et  le  type  d'emballage  ont  une  influence  sur  la  qualite  des  chips  produites 
(Onyejegbu  et  Olorunda  1995). 
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La  production  et  la  commercialisation  des  chips  de  bananes  plantain  en  Afrique 
(Cameroun,  Nigeria,  Ghana,  Cote  d'lvoire)  est  une  activite  essentiellement  feminine  qui 
s'est  fortement  developpee  ces  dernieres  annees.  EUes  se  consomment  generalement  en 
aperitif.  Des  industries  de  production  de  chips  de  bananes  et  bananes  plantain  se  sont 
egalement  developpees  dans  certains  pays  (Nigeria,  Cameroun)  pour  une  meilleure  valo- 
risation de  ces  denrees  perissables.  Ces  unites  industrielles  ou  semi-industrielles  utili- 
sent  des  equipements  varies  qui  permettent  de  mecaniser  certaines  operations  de  la 
chaine  de  production.  C'est  par  exemple  le  cas  du  robot -coupe  (modeles  R502,  R602  ou 


Bananes  plantain  vertesa  maturite  normale 
ou  en  debut  de  maturation 

i 

Lavage  et  epiuchage  (manuel) 
Decoupage  en  rondelles(2  mm  d'epaisseur) 

I 

Salage  (facultatif) 

i 

Friture  dansune  huile  vegetale 
(huile  de  palme  raffi  nee,  2  a  3  minutes  a  160-1 70 "C) 

i 

Cliipsde  plantain  (couleur  doree) 

I 

Egouttage  et  ref  roidissement 

Cbnditionnement  hermetique 
(sachetsen  plastique  ou  en  aluminium) 

i 

Stockage  et  commercialisation 


Figure  1 .  Schema  de  fabrication  de  chips  de  plantain  (Lemaire  et  al.  1 997). 
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R602  W)  utilise  pour  le  decoupage  rapide  de  la  pulpe  de  banane  ou  de  banane  plantain 
en  rondelles  d'epaisseur  uniforme.  En  Industrie,  la  friture  pent  egalement  etre  assuree 
par  des  friteuses  electriques  ou  a  gaz  discontinues  ou  continues.  Quant  au  conditionne- 
ment  sous  vide,  il  est  souhaitable  qu'il  soit  realise  a  I'aide  d'appareils  appropries.  Dans 
I'industrie  de  fabrication  de  chips  de  banane  et  banane  plantain,  I'epluchage  manuel  des 
fruits  augmente  de  fa9on  notable  le  cout  de  la  main  d'oeuvre.  La  recherche  des  methodes 
et  procedes  susceptibles  de  permettre  un  epluchage  facile  et  efficace  de  ces  fruits  par 
voie  mecanique  et/ou  chimique  est  indispensable  pour  une  meilleure  promotion  de 
I'industrie  de  transformation  des  bananes  et  bananes  plantain. 

Farinesde  bananes  plantain 

La  banane  plantain  non  mure  est  traditionnellement  transformee  en  farines  au  Nigeria 
(Ukhum  et  Ukpebor  1991)  et  dans  d'autres  pays  d'Afrique  occidentale  et  centrale.  Cette 
technologie  traditionnelle  est  egalement  presente  en  Amazonie  bolivienne.  La  produc- 
tion de  la  farine  de  banane  plantain  est  generalement  envisagee  comme  un  moyen  de 
conservation  et  de  valorisation  du  produit.  La  methode  de  preparation  consiste  en  un 
epluchage  manuel  des  fruits,  suivi  d'un  decoupage  de  la  pulpe  en  petits  morceaux  et  un 
sechage  au  soleil  pendant  quelques  jours.  La  pulpe  sechee  est  alors  reduite  en  farine,  a 
I'aide  d'un  moulin  a  mais  ou  d'un  mortier  en  bois.  La  farine  ainsi  obtenue  est  malaxee 
avec  de  I'eau  bouillante  pour  preparer  une  pate  elastique  (amala  au  Nigeria, /om/om  ou 
fufu  au  Cameroun)  qui  se  consomme  avec  des  sauces  variees.  La  couleur  de  la  farine 
obtenue  est  plus  ou  moins  sombre  sous  Taction  des  enzymes  de  brunissement.  Des  ame- 
liorations apportees  a  cette  methode  traditionnelle  (figure  2)  ont  permis  d'obtenir  une 
farine  plus  ou  moins  blanchatre.  Notamment  le  blanchiment  des  pulpes  de  bananes 
plantain  a  80°C  pendant  5  minutes  et  leur  decoupage  en  rondelles  (ou  le  trempage  des 
rondelles  pendant  environ  3  minutes  dans  une  solution  de  metabisulfite  de  sodium 
(41  g/1)  contenant  3  g  d'acide  citrique),  suivi  d'un  egouttage  et  d'un  sechage  a  I'etuve  a 
65°C  pendant  48  heures,  ou  au  soleil  pendant  quelques  jours  (Ngalani  1989).  Une  farine 
de  banane  plantain,  contenant  moins  de  10  %d'humidite  residueUe  et  conditionnee  her- 
metiquement  dans  des  sachets  plastiques,  se  conserve  pendant  de  nombreux  mois  sans 
alteration  de  ses  qualites.  De  nombreux  travaux  ont  ete  realises  sur  I'utilisation  des 
farines  de  banane  plantain  en  boulangerie,  patisserie,  biscuiterie,  ainsi  que  dans  la  for- 
mulation d'aliments  infantiles  (Afolabi  Bamidele  et  al.  1990,  Ngalani  1995,  C)gazi  1996, 
Morelle  1997,  Haxaire  1998). 

La  farine  preparee  avec  des  bananes  plantain  mures  (stade  4  a  5  de  maturation)  a 
ete  utilisee  dans  la  fabrication  de  pains,  biscuits  et  farines  instantanees  (Ngalani  et 
Crouzet  1995).  Les  pains  obtenus  par  substitution  partielle,  jusqu'a  7,5  %de  farine  de 
banane  plantain  au  lieu  de  la  farine  de  ble,  ne  sont  pas  significativement  differents  des 
pains  franfais  confectionnes  avec  de  la  farine  de  ble  pur.  Des  biscuits  extrudes  ont  egale- 
ment ete  fabriques  avec  un  melange  de  farine  de  mil  (33,2  de  farine  de  banane  plan- 
tain ( 17  %),  de  tourteaux  d'arachide  (25  %),  de  saccharose  (20  de  noix  de  coco  (4  %) 
et  de  chlorure  de  sodium  (0,8  %.  Les  proprietes  de  rehydratation  des  farines  obtenues 
par  broyage  de  ces  biscuits  extrudes  sont  comparables  a  celles  des  farines  instantanees 
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Regimesde  plantains vertsa  maturite  normale 
Separation  en  doigts  individuels 
Lavage  et  epiucliage  (manuel) 

i 

Puipe  de  plantain 

 i  

Blanchiment  des  pulpes  ,  ,  ,,  ,,,  , 

Decx)upage  en  rondelles(2  mm  d  epaisseur) 

(80 °C  pendant  5  minutes) 

♦  ♦ 

r^.  ,  ,,  ■        .  Traitement  antioxydant  (3  mn  dans 

Decoupage  en  rondelles  (2  mm  d  epaisseur)  ,  ..      .,    ..     .,  .  > 

^  ^  ^  '  une  solution  d  acide  citrique) 


7 


Sechage  (quelquesjoursau  soleil,  65 °C  pendant 
48  heuresa  I'etuve) 

Broyage 
Farine  de  plantain 

i 

Conditionnement  et  stockage 


Figure  2.  Schema  de  fabrication  de  la  farine  de  bananesplantain  (Ngalani  1989). 


trouvees  dans  le  commerce,  avec  toutefois  un  taux  initial  d'absorption  d'eau  deux  a  trois 
fois  superieur.  D'autres  types  de  pains,  gateaux  et  biscuits  peuvent  etre  prepares  avec 
100  %de  farine  et  de  pulpe  de  banane  plantain  (C^azi  1996).  En  dehors  de  sa  couleur 
sombre,  ce  pain  de  plantain  est  comparable  au  pain  de  mais  produit  au  Nigeria.  Le  Soya- 
musa,  aliment  infantile  a  base  de  farine  de  banane  plantain  (60  %},  de  farine  de  soja 
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non  deshuilee  (32  %),  de  saccharose  (8  fortifie  avec  0,15  %de  multivitamines  et 
0,85  %de  carbonate  de  calcium  a  ete  mis  au  point  et  utilise  au  Nigeria  (Ogazi  et  al.  1991, 
Ogazi  1996).  Des  travaux  recents,  conduits  au  CRBP  de  Njombe  au  Cameroun  (Haxaire 
1998),  ont  permis  de  formuler  d'autres  farines  infantiles  a  base  de  banane  plantain  et 
autres  produits  locaux  (haricot,  niebe,  arachide,  mais)  dans  les  proportions  presentees 
aux  tableaux  2,  3  et  4.  Ces  farines  infantiles  a  cuire  sont  susceptibles  d'apporter  360  a 
370  kcal  par  100  g  de  matiere  brute,  avec  une  couverture  appreciable  des  objectifs  nutri- 
tionnels  recommandes  pour  un  aliment  de  sewage  (tableau  5).  Les  bouillies  obtenues  a 
partir  de  ces  farines  ont  ete  plus  ou  moins  appreciees  et  acceptees  par  les  enfants  a  I'age 
de  sewage  (6  a  24  mois)  ainsi  que  par  leurs  mamans. 

Dans  cette  formulation,  le  pourcentage  de  calories  d'origine  glucidique  est  de  58,53  % 
contre  22,81  %pour  les  lipides  et  18,66  %pour  les  protides.  L'estimation  de  I'energie 
apportee  par  100  g  de  matiere  brute  est  de  365,5  kcal,  soit  384,7  kcal  par  100  g  de  matie- 
re seche.  Par  contre,  dans  la  formule  presentee  au  tableau  3  ci-dessous,  le  pourcentage 
de  calories  d'origine  glucidique  est  de  57,87  %  contre  23,14  %pour  les  lipides  et  18,99  % 
pour  les  protides.  L'estimation  de  I'energie  apportee  par  100  g  de  matiere  brute  est  de 
361,8  kcal,  soit  380,8  kcal  par  100  g  de  matiere  seche. 

Dans  cette  derniere  formulation,  le  pourcentage  de  calories  d'origine  glucidique  est  de 
58,63  %  contre  20,54  %  pour  les  lipides  et  20,83  %  pour  les  protides.  L'estimation  de 
I'energie  apportee  par  100  g  de  matiere  brute  est  de  359,2  kcal,  soit  378,1  kcal  par  100  g 
de  matiere  seche. 

Comparativement  au  Soyamusa,  ces  aliments  de  sewage  ont  une  meilleure  composi- 
tion en  proteines  digestives  et  des  teneurs  en  mineraux  et  vitamines  (notamment  cal- 
cium, phosphore  et  acide  ascorbique)  bien  plus  proches  des  objectifs  fixes.  Des  etudes 
ulterieures  dewont  permettre  d'ameliorer  la  presentation  et  d'evaluer  les  qualites  nutri- 
tionnelles  et  hygieniques  de  ces  farines  infantiles  faciles  a  preparer,  ainsi  que  leur  apti- 
tude a  la  conservation. 

D'autres  travaux  anterieurs,  realises  au  CRBP  (IVbrelle  1997)  avaient  deja  permis  de 
mettre  au  point  des  formulations  simples  de  beignets  et  de  gateaux  a  base  de  farine  de 
banane  plantain,  bien  apprecies  des  consommateurs  et  facilement  realisables  au  niveau 
des  menages.  Les  gateaux  sont  obtenus  par  cuisson  au  four  a  150°C  pendant  pres  de  50 
minutes  d'une  pate  homogene,  constituee  de  100  g  de  farine  de  banane  plantain,  60  g  de 
Sucre  en  poudre,  40  g  de  lait  frais  demi-ecreme,  10  g  de  beurre,  5,5  g  de  levure,  3  g  de 
zeste  de  citron  et  un  ceuf.  Les  pates  pour  confectionner  les  beignets  varies  peuvent  etre 
constituees,  soit  d'un  melange  de  250  g  de  farine  de  banane  plantain,  100  g  de  lait  frais 
demi-ecreme,  75  g  de  sucre,  50  g  de  beurre,  5,5  g  de  levures,  2  g  de  zeste  de  citron,  0,5  g 
de  sel  et  trois  oeufs  (beignets  merveilles) ;  soit  de  63  g  d'eau,  32  g  de  farine  de  banane 
plantain,  25  g  de  beurre,  7  g  de  sucre,  0,5  g  de  sel  et  1  oeuf  (beignets  souffles).  Les  bei- 
gnets sont  alors  obtenus  par  friture  de  petites  boules  de  ces  pates  homogenes  dans  une 
huile  vegetale  raffinee  (palme,  arachide,  coton)  a  140-150°C  pendant  environ  10 
minutes.  Les  quantites  d'ingredients  dans  les  melanges  pour  la  formulation  des  diffe- 
rents  beignets  et  gateaux  peuvent  etre  modifiees  et  adaptees  selon  le  gout  des  consom- 
mateurs. 
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Tableau  2.  Formule  d'aliment  infantile  a  base  de  plantain/soja/maYs. 

Inqredients 

Participation  de  I'enerqie  du  produit 

Composition  sur  la  base 

au  osntenu  energetique  total  de  I'aliment 

de  la  matiere  brute 

compose  (en  %  du  contenu  energetique 

(en  grammes  pour 

total  de  I'aliment  compose) 

100  grammes  d'aliment 

formule) 

Hantain 

40,00 

40,73 

Soja 

41,12 

39,56 

M  ais 

10,82 

11,30 

Sucre 

8,00 

7,31 

Unimix  Vit 

0,02 

0,04 

Unimix  Min 

0,05 

1,06 

Indice  d'accessibilite 

:  0.54 

Tableau  3.  Formule  d'aliment  infantile  a  base  de  plantain/arachide/haricot. 

Ingredients 

Participation  de  I'energie  du  produit 

Composition  sur  la  base 

au  contenu  energetique  total  de  I'aliment 

de  la  matiere  brute 

compose  (en  %  du  contenu  energetique 

(en  grammes  pour 

total  de  I'aliment  compose) 

100  grammes  d'aliment 

formule) 

Hantain 

30,00 

30,39 

Arachide 

26,44 

16,65 

Haricot 

35,50 

44,49 

Sucre 

8,00 

7,27 

Unimix  Vit 

0,01 

0,04 

Unimix  IVlin 

0,05 

1,16 

Indice  d'accessibilite 

:  0,49 

Tableau  4.  Formule  d'aliment  infantile  a  base  de  plantain/arachide/niebe. 

Ingredients 

Participation  de  I'energie  du  produit 

Composition  sur  la  base 

au  contenu  energetique  total  de  I'aliment 

de  la  matiere  brute 

compose  (en  %  du  contenu  energetique 

(en  grammes  pour 

total  de  I'aliment  compose) 

100  grammes  d'aliment 

formule) 

Rantain 

30,00 

30,39 

Hantain 

30,00 

30,16 

Arachide 

23,05 

14,39 

Niebe 

39,89 

47,98 

Sucre 

7,00 

6,31 

Unimix  Vit 

0,01 

0,04 

Unimix  Min 

0,05 

1,12 

Indice  d'a(xessibilite  :  0.63 
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Tableau  5.  Objectlfs  nutrltionnels  fixes  pour  un  aliment  de  sevrage. 


Tranche  d'age 
(mols) 

Besoins 
energetlques 
(kcal/jour)  * 

Energie  a  fournir 
a  partir 
des  aliments 
de  complement 
(kcal/jour) 

Quantite 
de  bouillie 
a  consommer 
(ml/jour) 

Nombre  de  repas 
neoessaires 

6-8 

800 

580 

580 

2 

9-12 

950 

790 

790 

2 

12-23 

1  200 

1  100 

1  100 

2a3 

*  D'apreslesevaluationsFAO/OMS'UNU  (1986), 

Dans  certaines  regions  du  sud-ouest  du  Cameroun,  la  farine  de  banane  plantain  est 
utilisee  comme  substitut  de  I'arachide  dans  la  preparation  de  la  sauce. 

Autres  utilisations  des  bananes  plantain 

Confitures,  marmelades,  jus,  vinaigres,  bieres  et  alcools  peuvent  etre  fabriques  a  partir 
des  bananes  plantain  mures.  Dans  certaines  villes  et  certains  villages  de  la  regions  de  Ife 
au  Nigeria,  une  boisson  appelee  «  sekete  »  est  preparee  par  les  femmes  a  partir  des  fruits 
de  plantain  murs  qui  sont  epluches,  trempes  dans  I'eau  pendant  deux  a  trois  jours,  puis 
filtres  pour  obtenir  une  boisson  qui  est  embouteillee  et  commercialisee  localement 
(Qiiokpehia  1985).  Ogazi  (1996)  signale  que  de  la  biere  de  banane  plantain  contenant 
5  %v/vd'alcool  et  ayant  une  gravite  specifique  comprise  entre  0,998  et  1,0034  a  ete  pro- 
duite  au  Nigeria  a  partir  de  la  pulpe  de  banane  plantain  a  maturation  tres  avancee.  Ces 
utilisations  sont  toutefois  plus  courantes  avec  les  bananes  autres  que  les  plantain.  En 
Ouganda,  et  dans  les  autres  pays  d'Afrique  de  I'Est  (Burundi  et  Rwanda  par  exemple), 
les  bananes  a  biere  sont  abondamment  utilisees  pour  la  production  domestique  de  la 
biere  de  banane  (Davies  1993)  largement  consommee  dans  ces  regions. 


Conclusion 

Les  utilisations  alimentaires  de  la  banane  plantain  en  Afrique  centrale  et  occidentale 
sont  multiples  et  variees  en  fonction  des  habitudes  alimentaires  des  populations.  La 
transformation  artisanale  et  industrielle  des  bananes  plantain  en  chips  constitue  une 
importante  activite  generatrice  de  revenus  dans  cette  region  d'Afrique.  La  farine  de 
banane  plantain  est  un  ingredient  interessant  en  boulangerie,  patisserie  et  biscuiterie. 
EUe  peut  egalement  etre  utilisee  comme  composante  principale  dans  la  formulation  des 
farines  infantiles  a  base  de  produits  locaux.  Le  developpement  de  la  production  de  la 
banane  plantain  et  I'augmentation  du  tonnage  produit  sont  toutefois  necessaires  pour  la 
promotion  des  industries  de  transformation  susceptibles  de  mieux  valoriser  cette  denree 
en  Afrique  centrale  et  occidentale. 
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Bananas  and  food  security 
in  sub-Saharan  Africa  : 
the  role  of  postharvest 
food  technologies 


A.O.  Olorunda 


Resume  -  Les  bananes  et  la  securite  alimentaire  en  Af  rique  subsaliarienne  - 
le  role  de  la  post-recolte 

Les  bananes  plantain,  les  bananes  a  cuire  et  clivers  types  de  bananes  dessert  sont  des  ali- 
ments de  base  dansde  nombreuses  regions  du  monde  entier. 

En  Af  rique  subsaharienne,  les  bananes  plantain  et  les  bananes  a  cuire  contribuent  direct  e- 
ment  a  la  securite  alimentaire  en  ceci  qu'ellesne  sont  pas  seulement  consommees  locale- 
ment  mais  representent  aussi  de  plus  en  plus  une  source  de  nourriture  pour  les  commu- 
nautes  urbaines  en  pleine  expansion,  ainsi  que  pour  un  nouveau  marche  de  {'exportation 
dansun  creneau  ^ecialise. 

Pendant  les  vingt  dernieres  annees,  des  efforts  considerables  dans  le  domaine  de  la 
recherche  et  du  developpement,  visant  a  ameliorer  les  technologies  post-recolte  de  cette 
importante  source  alimentaire,  ont  ete  accomplis  dans  notre  departement  en  collabora- 
tion avec  d'autres  systemes  de  recherche  nationaux  et  internationaux.  Cet  article  present e 
les  points  forts  de  certains  de  ces  efforts  de  recherche  et  developpement.  Les  conse- 
quences de  cesresultatssur  la  disponibilite,  I'adaptation  et  lesposabilitesd'accesaux  pro- 
duits  des  bananes  plantain  et  des  bananes  a  cuire  d'une  maniere  durable  dans  la  sous- 
region  sont  examinees  et  discutees. 

Abstract 

Plantain,  other  cooking  bananas  and  various  types  of  dessert  bananas  are  a  basic  food 
source  in  many  regionsthroughout  the  world.  In  sub-Saharan  Africa  plantain  and  cooking 
banana  contribute  directly  to  food  security  in  that  they  are  not  only  consumed  locally, 
but  are  also  being  increasingly  supplied  as  a  food  source  to  the  growing  urban 
communities  as  well  as  to  new  specialised  export  market  niches. 

Over  the  past  decades  considerable  research  and  development  (R  &  D)  efforts  geared 
towards  improving  the  post  harvest  technologies  of  this  important  food  source  have  been 
made  in  the  Department  of  Food  Technology,  University  of  Ibadan,  in  collaboration  with 
other  national  and  international  research  organisations. 


University  of  Ibadan,  Ibadan,  Nigeria. 
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In  this  paper,  highiiglits  of  some  of  these  R&D  efforts  in  the  areas  of  processing  and 
preservation  are  presented.  These  findings  should  contribute  significantly  to  achieving 
food  security  in  the  region. 

Introduction 

Plantain,  cooking  bananas  and  various  types  of  dessert  bananas  are  a  major  source  of 
food  in  many  regions  throughout  the  world.  Total  world  production  of  banana  and  plan- 
tain is  estimated  to  be  over  76  million  metric  tons  (FAO  1993)  of  v^iiich  export  especially 
of  the  Cavendish  bananas  to  the  richer  nations  of  the  world  represent  eleven  milhon 
tons.  The  rest,  i.e.  over  85  %of  production  is  made  up  of  a  wide  range  of  bananas  and 
plantain  varieties  grown  by  smallholders  and  their  families  for  direct  consumption  and 
for  sale  in  the  local  markets.  Of  this,  nearly  27  million  tons  are  made  up  of  plantain  pro- 
duction about  70  %of  which  takes  place  in  Africa.  Hence  bananas  and  plantains  are  very 
important  starchy  staples  in  Africa. 

Wthin  the  forest  zones  of  sub-Saharan  Africa  the  economic  importance  of  bananas 
and  plantains  lies  in  their  contribution  to  subsistence  economies.  The  near  continuous 
availability  of  harvestable  bunches  from  an  established  area  of  bananas  and  plantains 
notably  small  farms  or  the  so-called  kitchen  gardens  (Nweke  and  Njoku  1986)  make  it 
possible  for  the  crop  to  contribute  to  year-round  food  security  or  income  production 
among  smallholder  producers.  This  may  be  particularly  important  when  local  conditions 
create  periods  of  food  shortage  and  other  food  crops  are  not  available  (Price  1995).  This 
trend  is  even  further  encouraged  by  the  availability  of  banana  and  plantain  varieties  with 
differing  agro-ecological  capacities.  Compared  to  other  crops  grown  in  the  traditional 
agricultural  systems,  labour  requirements  for  banana  and  plantain  are  relatively  low; 
and  the  cost  of  production  and  utilisation  for  plantain  is  less  than  for  cassava,  sweet 
potato,  maize,  cocoyam,  rice  and  yam  (Table  1). 

Plantains  and  cooking  bananas  therefore  not  only  contribute  directly  to  food  security 
in  the  localities  where  they  are  grown ;  they  are  also  being  increasingly  supplied  as  a 
food  source  to  the  growing  urban  communities  as  well  as  to  new  specialised  export  niche 


Table  1.  Relative  production  cost  of  staple  crops  in  West  Africa. 

Ranking 

Per  hectare 

Per  ton 

Per  1000  cal 

Cheapest 

Plantain 

Plantain 

Plantain 

IVIillet 

Cassava 

Cassava 

IVIaize 

Sweet  potato 

Sweet  potato 

Sorgiium 

Cocoyam 

Maize 

Rce 

Yam 

Cocoyam 

Cassava 

Maize 

Sorghum 

Cocoyam 

Sorghum 

Millet 

Si/veet  potato 

Millet 

Rce 

Most  expensive 

Yam 

Rice 

Yam 

SDurce:  Marriot  and  Lancaster  (1983). 
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markets.  As  banana  and  plantain  are  harvestable  on  a  year-round  basis,  consumption  is 
mostly  of  freshly  harvested  fruits  and  post  harvest  losses  are  generally  high  in  the  fresh 
produce  market  (Olorunda  and  Aboaba  1978,  Olorunda  and  Aworh  1984).  Technologies  of 
processing  and  for  storage  on  the  whole  are  still  at  the  technical  feasibility  stage  and  are 
yet  to  advance  to  commercialisation.  These  technologies,  however,  have  a  lot  of  potential 
in  absorbing  production  gluts  which  otherwise  would  increase  post  harvest  losses. 

Over  the  past  two  decades  the  Department  of  Food  Technology  at  Ibadan,  in 
collaboration  with  other  national  and  international  research  organisations,  has  made 
considerable  efforts  towards  developing  viable  technologies  for  handling,  storage  and 
processing  of  banana  and  plantain  with  a  view  to  improving  the  availability,  stability  and 
accessibility  of  banana  and  plantain-based  products  in  a  sustainable  way.  Some  of  these 
research  and  development  efforts  which  we  hope  will  fiirther  contribute  to  food  security 
in  sub-Saharan  Africa  will  be  reviewed  in  this  paper.  For  ease  of  presentation  the  work 
will  be  discussed  under  the  following  headings  : 

•  Managing  green  life  and  shelf  life  of  banana  and  plantain 

•  Developing  viable  food  processing  and  preservation  technologies  for  banana  and 
plantain. 


Managing  green  life  and  shelf  life 

Managing  green  life  and  slielf  life  by  improving 
postharvest  handling 

The  cultivation  of  banana  and  plantain  is  still  largely  a  subsistence  scale  activity,  with 
the  marketing  of  produce  still  characterised  by  trading  within  a  network  of  local  villages 
which  serve  as  primary  collection  centres  where  produce  destined  for  urban  markets 
originates  (Oyeniran  1992).  Operations  in  these  primary  collecting  centres  or  village 
markets  include  activities  which  foreshadow  packing  house  operations  like  assembly  of 
produce,  sorting,  cleaning,  packing,  storage  and  transportation.  These  operations  are 
functioning  effectively  to  some  extent  but  the  handling  of  produce  is  often  poorly 
organised  resulting  generally  in  poor  quality  fruits  and  heavy  losses.  Some  of  these 
losses  are  due  to  premature  or  forced  ripening  as  a  result  of  mechanical  damage.  In 
view  of  the  high  losses  of  produce  incurred  in  these  traditional  marketing  systems,  it 
has  become  increasingly  evident  that  post  harvest  handling  and  transport  systems  need 
to  be  upgraded  in  order  to  extend  the  green  life  and  shelf  life  of  the  produce.  Recent 
studies  by  the  author  in  collaboration  with  the  Centre  for  Agricultural  Development, 
Ibadan  has  led  to  the  development  of  a  prototype  model  field  packing  station  as  shown 
in  Figure  I. 

These  facilities  can  apparently  reduce  physical  or  mechanical  damages  during 
produce  assembly,  sorting  and  packaging  and  at  other  stages.  Physical  or  mechanical 
damage  very  often  will  induce  premature  ripening  in  banana  and  plantain.  It  could  also 
lead  to  deterioration  as  a  result  of  microbial  invasion,  since  the  openings  created  during 
mechanical  damage  serve  as  entry  points  for  microorganisms. 
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Figure  1.  Reld  packing  station  for  fruitsand  vegetablesincluding  banana  and  plantain. 
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Managing  of  green  life  and  shelf  life 

by  optimisation  of  environmental  conditions 

Another  way  to  extend  the  green  life  of  banana  and  plantain  is  to  optimise  the 
environmental  conditions.  Manipulation  of  the  environmental  conditions  is  usually 
performed  to  lower  respiration  and  growth  of  decay  organisms  without  inducing 
physiological  injury.  Temperature  and  relative  humidity  are  factors  generally  given 
primary  consideration.  Light  and  atmospheric  conditions  are  other  factors  that  affect 
green  life  and  shelf  life.  W)rk  done  by  Olorunda  et  al.  (1977,  1978)  has  shown  that 
banana  and  plantain  like  most  tropical  fruits  and  vegetables  are  sensitive  to  chilling 
injury.  This  seriously  limits  the  scope  of  reduced  temperature  in  extending  green  life.  In 
the  same  work  it  was  observed  that  the  peel  of  the  banana  fruit  soon  blackens  when 
stored  at  chilhng  temperature  and  the  fruits  fail  to  ripen  normally  even  after  they  have 
been  returned  to  ambient  conditions. 

Another  area  that  we  have  explored  to  a  very  large  extent  in  our  banana  and  plantain 
research  project  is  the  use  of  controlled  or  modified  atmosphere  storage.  Here  the 
oxygen  concentration  in  the  bio-environment  of  the  plantain  is  reduced  in  order  to 
retard  ripening.  This  technology  is  more  or  less  routine  in  the  banana  trade  where  fruit 
is  generally  harvested  mature  green  and  subsequently  ripened  according  to  need  by 
introducing  ethylene  gas  at  between  20-200  microlitres  into  ripening  chambers  (Marriot 
and  Lancaster  1983,  Thompson  and  Burdon  1995).  \\6  have  successfiilly  used  modified 
atmospheres  to  delay  ripening  in  plantain  under  tropical  ambient  conditions  (Olorunda 
1976,  Ndubizu  1976)  by  using  sealed  polyethylene  bags  containing  sawdust  impregnated 
with  saturated  potassium  permanganate  solution.  This  method  has  now  been  scaled  up 
to  accommodate  up  to  half  a  ton  of  plantain  bunches  by  using  a  modified  atmosphere 
structure  developed  in  our  department  (Orishagbemi  1987). 

Management  of  green  life  by  the  application  of  additives 

Green  life  and  shelf  life  extension  can  also  be  achieved  by  the  application  of  food 
additives  in  the  form  of  chemical  sprays,  dips,  or  ionising  radiation.  Qiemicals,  sprays  or 
dips  are  applied  to  regulate  growth  and  development,  prevent  attack  from  pests  and 
control  microbial  or  physiological  events  or  disorders  during  post  harvest  handling.  W)rk 
done  in  our  laboratory  by  Olorunda  and  Aworth  ( 1984)  on  the  effect  of  Tal-prolong,  a 
surface  coating  agent,  on  the  green  life  and  quality  attributes  of  plantain  showed  that 
relative  to  untreated  fruits,  colour  development  i.e.  ripening  was  delayed  by  up  to  eight 
days.  The  products  obtained  from  the  treated  plantain  after  they  eventually  ripened  were 
comparable  to  those  from  untreated  plantain.  A  similar  result  was  obtained  in  our  work 
with  semper  fresh,  another  surface  coating  agent  (Qiukwu  et  al.  1995). 

Management  of  green  life  and  shelf  life  through 
selection  and  breeding 

The  rate  at  which  banana  and  plantain  ripen  is  significant  in  determining  how  long  the 
fruits  remain  usable  for  specific  methods  of  processing/cooking.  The  selection  of 
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cultivars  which  remain  green  for  longer  periods  after  harvest  or  ripen  only  slowly  would 
facilitate  marketing  as  well  as  reduce  post  harvest  losses.  Cultivars  with  a  much 
extended  green  life  will  be  very  attractive  to  processors  for  making  flour,  chips  and  for 
pounding.  Since  these  food  preparations  require  the  use  of  plantain  in  the  green  form, 
the  longer  the  green  life  of  such  cultivars,  the  longer  the  period  the  plantain  will  remain 
usable.  Recent  observation  on  the  Obino  L'Ewai,  Agbagba  and  Ubok  Iba  cultivars 
suggested  that  there  are  differences  between  plantain  cultivars  in  the  timing  of  the 
changes  in  peel  coloration  (Adelusola  1992).  These  characteristics  could  be  used  for 
identilying  fruits  with  a  greater  post  harvest  potential.  Similar  observations  have  been 
made  by  Burdon  et  al.  ( 1991). 

Developing  viable  food  processing 

and  preservation  technologies  for 

banana  and  plantain 

Processing  and  preservation  of  banana  and 
plantain  products 

The  general  techniques  for  storage,  processing  and  preservation  of  fruits  and  vegetables 
have  been  discussed  (Olorunda  1986,  1991).  Some  of  these  techniques  have  been  applied 
to  banana  and  plantain  in  some  of  our  R  &D  work  on  these  crops.  For  example,  we  have 
attempted  to  produce  dehydrated  banana  products  from  banana  fruits  affected  by 
chilling  injury  as  a  way  of  adding  value  to  produce  which,  under  normal  circumstances 
would  have  been  regarded  as  wasted  (Olorunda  et  al.  \911).  In  another  study  frozen 
plantain  slices  were  produced  through  conventional  freezing  techniques  (Qorunda  and 
Tung  1983)  and  by  dehydro-freezing  (Olorunda  1985,  Olorunda  and  Bolin  1988).  The 
ultimate  objective  of  these  studies  is  to  come  up  with  a  convenient  product  e.g.  par-fried 
plantain  slices  which  could  be  produced  and  marketed  through  the  cold  market  chain. 
These  R&D  efforts  have  potential  for  reducing  post  harvest  losses  in  banana  and 
plantain  since  their  shelf  life  is  at  present  limited  by  the  onset  of  ripening.  Only  recently, 
we  looked  into  the  effect  of  raw  materials,  processing  conditions  and  packaging  on  the 
quality  of  plantain  chips  (Onyejugbu  and  Olorunda  1995).  The  work  showed  that  the 
shelf  life  of  plantain  chips  could  be  extended  appreciably  if  they  are  packed  in  high- 
density  polyethylene  bags. 

In  addition,  the  work  provided  useful  guidelines  for  the  processing  of  high-quality 
plantain  chips  in  the  ^^fest  African  sub  region. 

Conclusion 

Sub-Saharan  Africa  is  currently  faced  with  growing  population  and  decreasing  food 
security  problems.  Plantain  and  banana  could  contribute  significantly  to  improving  both 
household  as  well  as  national  food  security  in  this  region,  especially  among  people  who 
live  in  the  forest  zones  of  Cote  dTvoire,  Ghana,  Nigeria  and  Cameroon. 
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To  make  food  security  a  reality  the  current  very  sizeable  losses  experienced  in  the 
post  harvest  marketing  systems  of  these  crops  must  be  addressed  through  appropriate 
food  preservation  and  post  harvest  handling  technologies  in  order  to  reduce  the  losses 
significantly.  What  1  have  tried  to  do  in  this  presentation  therefore,  is  to  highlight  some 
of  our  contributions  to  the  loss  reduction  efforts.  It  is  my  hope  that  these  efforts  will 
contribute  to  the  global  drive  to  make  the  world  food  supply  more  secure. 
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Postharvest  potential  of  different 
Musa  genotypes  with  respect  to 
storage  and  handling 

U.  Onyeka\  A.O.  Olorunda^  and  RSB.  Ferris^ 


Resume  -  Le  potentiel  post-recolte  de  differents  types  de  banane  en  matiere 
d'entreposage  et  de  manipulation 

Pour  des  plantes  alimentaires  perissables  comme  les  bananes  et  les  bananes  plantain,  les 
pertes  post-recolte  representent  un  reel  probleme  dans  les  pays  en  vole  de  developpe- 
ment.  Una  etude  sur  lestaux  de  respiration  et  les periodes  de  murissement  a  ete  conduit e 
a  I'llTA  sur  differents  types  de  bananes.  Ces  bananes  ont  egalement  ete  evaluee  quant  a 
leur  stress  a  la  recolte  et  au  chargement.  Le  passage  d'un  stade  de  murissement  a  un 
autre  a  aussi  ete  compare.  Les  genotypes  Studies  sont  des  bananiers  plantain  tradition- 
nels  et  hybrides  et  des  bananiers  a  cuire.  Les  result  at  s  ont  montre  que  les  bananes  plan- 
tain issues  d'hybridespresentent  la  phase  de  murissement  la  plus  longue  et  le  taux  de  res- 
piration le  plus  bas ;  leur  reastance  au  stress  de  la  recolte  et  du  chargement  est  la  plus 
faible  contrairement  au  bananes  a  cuire  qui  present ent  les  taux  de  resistance  les  plus  Sie- 
ves a  ces  stress.  Les  bananes  a  cuire  sont  passees  du  stade  de  murissement  4  (50  %  vert  : 
50  %  jaune)  au  stade  7  (100  %  jaune)  dans  le  temps  le  plus  court  (1,5  jour)  alors  qu'il  a 
fallu  4,5  jours  pour  les  hybrides  de  bananes  plantain.  Cette  periode  de  murissement  plus 
longue  pour  les  bananes  plantain  present e  un  avantage  en  matiere  d'entreposage  et  de 
transformation.  Les  bananes  a  cuire,  du  fait  de  la  fermete  de  leur  puipe,  sont  tres  interes- 
santes  pour  le  marche  de  fruits  frais  qui  domine  au  Nigeria,  tandisque  la  texture  mains 
ferme  des  hybrides  appelle  I'attention  desameliorateurs. 

Abstract 

Postharve^  loss  is  a  major  problem  for  perishable  crops  such  as  plantain  and  banana  in 
developing  countries.  Most  losses  occur  during  handling,  borage  and  processing  of  fresh 
crops.  A  study  was  conducted  to  evaluate  the  different  Musa  genotypes  at  IITA  for 
respiration  rate  and  ripening  period.  The  genotypes  were  also  evaluated  for  resistance  to 
harvesting  and  loading  stresses.  The  rate  at  which  different  genotypes  pass  from  one 
stage  of  ripening  to  another  was  also  compared.  The  genotypes  used  were  landrace 
plantains,  hybrid  plantains  and  cooking  bananas.  The  results  showed  that  hybrid 
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plantains  had  the  longest  ripening  period  and  the  lowe^  respiration  rate  compared  with 
the  landrace  plantains  and  cooking  bananas.  However,  hybrid  plantains  were  less 
resistant  to  harvesting  and  loading  stresses,  unlike  cooking  bananas  which  had  the 
highest  resistance  to  these  stresses.  Cooking  bananas  had  the  shortest  number  of  days 
(1.5)  between  stage  4  (50%  green:  50%  yellow)  and  ^age  7  (100%  yellow)  of  ripening, 
while  plantain  hybrids  had  the  longed  (4.5  days).  The  longer  ripening  period  of  hybrid 
plantains  is  an  advantage  with  respect  to  borage  and  processing.  Cooking  bananas,  due 
to  their  firmness  will  fit  well  into  the  prevailing  fresh  fruit  distribution  system  in  Nigeria, 
while  the  weaker  texture  of  the  hybridscallsfor  breeder's  attention. 

Introduction 

Plantain  and  banana  (Musa  spp.)  are  an  integral  part  of  the  humid  tropical  farming 
system.  It  is  thought  that  these  crops  were  some  of  the  first  to  be  domesticated,  as  they 
require  no  specialised  tools  for  harvest  or  propagation.  The  many  forms  in  which  they 
are  consumed  also  indicate  the  long  association  between  man  and  these  crops.  Musa 
fruit  are  probably  the  only  fruit  that  can  be  consumed  in  the  unripe,  ripe  and  over-ripe 
stages.  In  sub-Saharan  Africa,  plantain  and  banana  provide  up  to  25%  of  the  required 
food  energy  (Swennen  1990).  Plantain  and  banana  are  also  an  important  source  of 
revenue  for  backyard  producers  and  large-scale  farmers. 

The  International  Network  for  the  Improvement  of  Banana  and  Plantain  (IMBAP) 
has  outlined  the  major  problems  limiting  the  expansion  of  plantain  production  in  Wfest 
and  central  Africa,  and  high  postharvest  losses  are  considered  to  be  an  important  factor 
(INIBAP  1988).  Most  of  this  loss  is  caused  by  inadequate  postharvest  handling  and 
storage  practices.  Losses  are  exacerbated  by  loads  of  mixed  fruit  ripeness,  inefficient 
packaging  systems,  insufficient  transport  vehicles  and  rough  roads,  which  subject  fruit  to 
both  static  and  dynamic  stress  (Olorunda  and  Adelusola  1993).  However,  susceptibility  of 
Musa  fruit  to  physical  injury  is  influenced  by  factors  such  as  cultivar  (Qiukwu  1997), 
physiological  maturity  at  harvest,  temperature  at  harvest  and  handling  practices 
(Schoorl  and  Holt  1985,  Seymour  1993).  Environmental  factors  such  as  temperature, 
relative  humidity  and  air  composition  also  affect  potential  storage  life  of  harvested  fruit 
(Marriott  et  al.  1979,  Proctor  and  Caygill  1985,  Ferris  1992).  Another  factor  that  affects 
the  usability  of  Musa  fruit  is  the  inherent  short  green  life  of  the  fruit,  since  ripening 
ushers  in  the  end  of  fruit  usefulness. 

It  is  obvious  that  the  control  of  postharvest  losses  is  cheaper  and  perhaps  less  risky 
than  increasing  production  to  offset  losses.  Screening  Musa  germplasm  for  variability  in 
physical  strength  and  breeding  for  cultivars  with  a  longer  ripening  period  and  injury 
resistance  offers  a  possible  solution.  This  experiment  is  aimed  at  examining  the 
susceptibility  of  different  genotypes  of  Musa  fruit  to  postharvest  harvesting  and  loading 
stresses,  and  to  determine  their  rate  of  respiration  and  ripening  \\hich  are  measures  of 
fruit  usability  index.  The  information  will  serve  as  guide  for  selecting  appropriate 
genotypes  in  the  breeding  programmes. 
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Materialsand  methods 

This  research  was  carried  out  at  the  International  Institute  of  Tropical  Agriculture 
(IITA),  High  Rainfall  Station,  Onne,  Nigeria.  Two  plantain  landraces,  two  cooking 
bananas  and  two  plantain  hybrids  were  harvested  at  the  same  maturity  level  from  the 
Plantain  Banana  Improvement  Programme  (PBIP)  at  the  IITA  research  farm. 
Throughout  the  experiment  the  laboratory  was  maintained  at  24°C  and  78%  relative 
humidity. 

Experiment  1:  Determination  of  ripening  period, 
rate  of  ripening  and  respiration  of  A/Zi/sa  f  ruit 

The  ripening  period  of  fruit  was  monitored  by  recording  the  visual  colour  change  of  fruit 
peel  using  a  modified  colour  score  devised  by  Ferris  (1992):  (1)  100%  green  (4)  50% 
yellow  50%  green  (7)  100%  yellow  ( 10)  100%  black.  The  rate  of  ripening  was  determined 
by  considering  the  number  of  days  it  takes  a  fruit  to  pass  from  one  ripening  stage  to  the 
other,  while  the  method  of  Qaypool  and  Keefer  (1942) — the  continuous  flow  system — 
was  used  to  determine  the  rate  of  respiration.  The  experimental  design  was  a  completely 
randomised  block  design  (CRBD)  with  genotype  and  stage  of  ripening  as  sources  of 
variation. 

Experiment  2:  Evaluation  of  Mi/sa fruit  for 
pliysical  strength 

Impact  and  compression  injury  were  simulated  using  whole  bunches  to  find  the  effect  of 
careless  harvesting  and  loading  techniques  on  Musa  fruit.  Peak  force  (height  of  dropping 
X  weight  of  bunch)  was  used  as  a  measure  of  impact  stress  on  bunches  while  static 
pressure  was  applied  by  stacking  bunches  to  a  height  of  4-5  meters,  that  is,  ten  bunch 
layer,  as  is  done  in  lorries.  Stacks  were  left  for  48  hours  to  simulate  a  long  journey.  For 
the  dropping  experiment,  bunches  were  allowed  to  drop  through  a  height  of  6  metres 
(i.e.,  the  height  of  a  lorry  plus  that  of  the  handler)  to  simulate  what  happens  in  practice 
during  loading  and  unloading.  The  experimental  design  was:  3  genotypes  x  3  peak  force 
levels  X  6  replicates.  After  treatment  bunches  were  checked  for  broken  hands  and 
fingers,  percentage  weight  loss  and  days  to  ripe  (stage  7). 


Results  and  discussions 

Rpening  period,  rate  of  ripening  and 
respiration  rate  of  different  Mivsa  fruit 

There  were  variations  (Table  1)  in  the  rate  of  ripening  and  ripening  period  of  the 
different  Musa  genotypes.  Cooking  bananas  (Bluggoe  and  Cardaba)  had  the  shortest  (13 
days)  number  of  days  before  spoiling  (stage  10)  and  the  fastest  rate  of  ripening  (3.3 
days).  The  hybrid  plantains  had  the  slowest  (5.4  days)  rate  of  ripening  and  the  longest 
(22  days)  ripening  period.  In  all  the  genotypes  examined,  rate  of  ripening  was  fastest  at 
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Table  1.  Effect  of  genotype  and  stage  of  ripening  on  the  rate  of  ripening 
of  Musa  fruit* . 


Genotype 

Total  number  of 
days  to  spoil 

Number  of  days  at 

Stage  1 

Stage  4 

Stage  7 

Stage  10 

Mean 

Agbagba 

16 

3 

2 

5 

6 

4  Qba 

Obino  I'Ewai 

14 

3 

1 

4 

6 

3.5"^ 

Bluggoe 

13 

2 

2 

3 

6 

3.3" 

Cardaba 

13 

2 

1 

3 

7 

3.3" 

TM  Px  548-4 

21 

4 

4 

8 

5 

5.3"^ 

TM  Px  548-9 

22 

4 

4 

9 

5 

5.53 

Mean 

3.0" 

2.3" 

5.3^ 

5.8^ 

LSD  for  genotype  (P=  0.05)  =  2.1;  LSD  for  stage  (P=  0.05)  =  1.7 
CV  (%)  =  33.8R-square  (Model)  71% 

*  Meanswith  the  same  letter  are  not  significantly  different:  Data  are  mean  valuesfor  each  genotype  and 
stage  of  ripening:  Rate  of  ripening  meansthe  number  of  days  it  takesa  genotype  to  passfrom  one  stage 
of  ripening  to  the  other. 


ripening  stage  4.  That  is,  fruit  spent  the  least  number  of  days  at  this  stage.  No  wonder  it 
is  called  the  "turning  stage".  Ripening  stage  4  could  also  be  referred  to  as  the  "critical 
stage"  in  the  transitional  life  of  Musa  fruit.  The  implication  of  this  is  that  processing 
involving  only  green  fruit  should  be  carried  out  when  or  before  fruit  get  to  stage  4. 
Conversely  processors  using  ripe  fruit  must  be  ready  for  work  once  fruit  have  reached 
ripening  stage  4.  Among  the  genotypes,  the  hybrids  had  the  largest  number  of  days  (4.5) 
between  stages  4  and  7  while  cooking  banana  had  the  least  ( 1.5) . 

Respiration  rate  of  different  Musa  spp.  fruit 

At  the  climacteric  peak  Obino  I'Ewai  and  TMPx  548-9  had  extreme  respiration  rates  of 
300.  9  and  204  mg  CO^kg/ht  respectively.  The  high  respiration  rate  of  Obino  I'Ewai  could 
be  the  reason  for  its  high  weight  loss  rate  and  short  ripening  period  as  observed  by 
Qiukwu  et  al.  ( 1998).  W&inright  ( 1992),  who  made  a  similar  observation,  attributed  this 
to  the  larger  stomatal  size  of  Obino  I'Ewai.  The  hybrids  had  a  lower  rate  of  respiration 
compared  with  the  landraces.  This  could  be  because  of  the  inclusion  of  banana  in  the 
hybrid  gene.  Banana  has  a  lower  (250  mg  COj/kg/hr)  respiration  rate  (Paull  1994)  than 
plantain  (280  mg  COj/kg/hr)  (Marriott  et  al.  1979).  In  all  genotypes  examined,  the 
increase  in  CO2  production  started  at  stage  4.  Highest  CD2  production  occurred  when 
fruit  were  at  stage  7,  and  decreased  when  fruit  were  overripe  (stages  8-10).  Regression 
analysis  showed  that  high  respiration  rate  is  related  to  a  short  ripening  period 
(Figure  1).  This  confirms  previous  statements  that  fruit  with  a  high  respiration  rate  have 
a  short  green-life  (Marriott  and  Lancaster  1983,  Wills  et  al.  1986).  Rate  of  CO2 
production  could  be  used  to  monitor  ripening  period  of  fruit. 
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Figure  1.  Relationship  between  respiration  (climacteric  peak)  and  postharvest  life 
of  Musa  fruit. 


Resistance  of  Mi/sa  fruit  to  liarvesting  and  loading  stresses 

The  peak  force  of  impact  (height  of  dropping  x  bunch  weight)  influenced  resistance  of 
Musa  fruit  to  mechanical  stress  during  harvesting  (Table  2).  High  peak  force  (above  50 
J)  resulted  in  a  larger  (P  =  0.001)  number  of  broken  hands  and  fingers  during  harvesting 
and  loading.  This  was  expected  as  high  peak  force  relates  to  high  impact  velocity.  High 
peak  force  also  caused  a  reduced  green  life  and  increased  percentage  weight  loss  on 
Musa  fruit.  This  information  demonstrates  that  prevention  of  postharvest  losses  in  Musa 
fruit  must  start  from  the  point  of  harvest.  Harvesters  do  not  need  to  determine  the 
velocity  of  a  falling  bunch,  but  should  try  to  reduce  the  falling  distance  between  the 
ground  and  the  falling  bunch.  There  were  differences  in  the  resistance  of  Musa 
genotypes  to  mechanical  stress  during  harvesting  (Table  3)  though  this  was  not  analysed 
statistically.  The  data  set  was  not  analysed  statistically  because  the  experiment  was  not 
fully  replicated.  However  a  trend  of  variations  among  the  genotypes  was  observed.  When 
the  genotypes  were  considered  at  the  same  level  of  peak  force,  cooking  banana 
(Cardaba),  had  the  least  number  of  broken  hands  and  fingers,  while  plantain  hybrid  had 
the  highest.  The  high  resistance  of  Cardaba  to  mechanical  stress  is  considered  to  be  due 
to  its  thick  peel  and  the  compact  nature  of  the  bunch.  It  is  assumed  that  the  thick  peel 
of  cooking  banana  acts  as  a  cushion  that  resists  mechanical  stress.  The  reduction  in 
ripening  period  is  considered  to  be  due  to  the  increased  number  of  broken  fingers.  A 
large  number  of  broken  fingers  is  related  to  high  stress  on  fruit.  Cuts  and  breakage  have 
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Table  2.  Effect  of  peak  force  level  on  postharvest  potentials  of  Musa  fruit. 


Peak  force  level 

NBF(%) 

Days  to  ripe 

Weight  loss(%) 

0 

0 

11 

10 

1-49 

25 

9 

20 

50-100 

31 

8 

27 

SD 

3 

0.7 

2.8 

CV  (%) 

16 

7.8 

15 

LSD  (Pwww  =  0.5) 

=  Col  5.1 

1.2 

4.8 

NBF:  Number  of  fingers  broken. 

Table  3.  The  resistance  of  different  Musa  genotypes  to  mechanical  stress* . 

Genotype 

No  of  hands 

No  of  hands         No  of  fingers 

No  of  fingers 

per  bunch 

broken 

per  bunch 

broken 

Agbagba 

7 

3 

30 

11 

Cardaba 

5 

2 

67 

5 

TM  Px  548-9 

9 

8 

136 

30 

*  Average  of  six  bunchesfor  each  genotype  at  peak  force  level  70  joules. 


been  identified  as  major  causes  of  premature  deterioration  in  Iruit  because  they  initiate 
physiological  and  pathogenic  stress  (Karikari  et  al.  1980).  Stress  results  in  production  of 
ethylene  and  increases  rate  of  respiration  and  weight  loss.  Losses  in  Musa  fruit  may  be 
reduced  if  bunches  are  dropped  from  heights  less  than  4  to  6  meters. 

The  differences  in  weight  loss  and  ripening  period  of  bunches  of  Musa  fruit  stored  at 
the  top,  middle  and  bottom  of  a  stack  of  bunches  is  shown  in  Table  4.  Although  the 
observed  differences  were  not  significant,  a  trend  of  increased  stress  was  exhibited  as 
static  pressure  increased.  Bunches  at  the  bottom  had  more  stress,  expressed  in  higher 
weight  loss  value  and  shorter  ripening  period.  The  implication  of  this  is  that  the 
expected  green  life  of  a  Musa  bunch  may  be  reduced  when  bunches  are  under  static 
pressure.  Using  horizontal  dividers  inside  distribution  vehicles  could  reduce  static 
pressure.  The  use  of  horizontal  dividers  will  reduce  the  number  of  bunches  in  a  stack.  In 
the  export  of  dessert  bananas,  fingers  are  stored  in  boxes  to  prevent  static  loading  and 
boxes  are  only  stacked  to  a  specific  height  to  avoid  damage  to  the  boxes.  Unfortunately 
containers  are  not  used  for  plantain  distribution  in  Mgeria.  Nevertheless  static  pressure 
could  be  reduced  by  reducing  the  period  of  stress.  Reduction  of  the  stress  period  could 
be  achieved  by  shortening  the  delivery  period  to  4-6  hours.  Practically,  this  is  not  feasible 
in  the  present  Nigerian  situation  because  of  bad  roads,  but  may  work  well  in  fiiture. 

Conclusion 

The  positive  attributes  of  plantain  hybrids  with  respect  to  storage  include  a  long 
ripening  period,  a  slow  rate  of  respiration  and  slow  rate  of  ripening.  The  hybrid  plantain 
therefore,  is  expected  to  exhibit  higher  usabiUty  index  compared  with  cooking  banana 
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Table  4.  Effect  of  bunch  position  (static  pressure)  on  ripening  period  and  weight  loss 
(%)  of  Musa  fruit*. 


Bunch  position 

Days  to  ripe 

Weight  lost  (%) 

Top 

11.0 

18.3 

Middle 

11.0 

18.7 

Bottom 

10.0 

19.7 

CV(%) 

8.6 

6.2 

LSD  (p  =  0.7) 

1.0 

1.3 

'Average  of  six  bunchesfor  each  genotype. 


and  plantain  landraces,  particularly  when  the  fruits  are  to  be  processed  green.  The 
landrace  plantains  and  cooking  bananas  were  firmer  than  the  plantain  hybrids.  The 
texture  of  the  hybrid  fruit  was  more  like  a  banana  than  a  plantain  and  this  may  cause 
difficulties  in  the  distribution  of  the  fresh  fruit.  Improvement  of  the  mechanical  strength 
of  the  hybrids  calls  for  breeder's  attention  to  enable  the  fruit  to  withstand  the  rigours  of 
the  distribution  system  in  Africa.  Market  acceptance  of  the  new  Musa  breeds  in  view  of 
their  weaker  pulp  also  needs  to  be  investigated. 
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Etat  des  lieux  de  la  production 
et  de  la  commercialisation 
des  bananes 

en  Republique  Centraf ricaine 


Emmanuel  Mbetid-Bessane 


Abstract  -  Review  of  the  production  and  marketing  of  bananas  in  the  Central 
African  Republic 

In  spite  of  its  importance  in  thie  rural  economy  of  the  forest  zone,  there  has  never  been  a 
banana  development  programme  in  the  Central  African,  Republic.  Total  production, 
estimated  at  300,000  tonnes,  is  far  from  meeting  national  demand  of  some  1.5  million 
tonnes. 

The  major  objective  of  the  study  is  the  review  of  banana  production  and  marketing.  It  is 
based  on  surveys  of  producers,  wholesalers,  retailers,  carriers  and  consumers. 
The  main  results  have  made  it  possible  firstly  to  characterise  production,  farms  and 
markets  and  also  to  identify  the  advantages  and  constraints  of  the  sector.  Finally,  a  series 
of  proposals  aimed  at  improving  the  functioning  of  marketing  channels  in  the  short  term 
is  put  forward. 

Resume 

En  depit  de  son  importance  dans  I'economie  rurale  de  la  zone  forestiere,  la  production 
bananiere  n'a  jamais  connu  un  programme  de  developpement  en  Centraf rique.  La  pro- 
duction totale,  estimee  a  300000  tonnes,  est  loin  de  satisfaire  la  demande  nationale  qui 
est  de  I'ordre  de  1,5  millions  de  tonnes. 

L'objectif  majeur  assigne  a  I'etude  est  de  faire  I'etat  des  lieux  de  la  production  et  de  la 
commercialisation  des  bananes.  Sa  mise  au  point  repose  sur  des  enquetes  aupres  des  pro- 
ducteurs,  grossistes,  detaillants,  transporteurset  consommateurs. 

Les  principaux  resultats  obtenus  ont  perm  is,  d'une  part  de  caracteriser  la  zone  de  produc- 
tion, les  exploitations  et  les  marches,  et  d'autre  part  de  relever  les  atouts  et  les 
contraintes  de  la  filiere.  Enfin,  une  serie  de  propositions  visant  a  ameliorer  le  fonctionne- 
ment  des  circuits  de  commercialisation  a  court  terme  sont  faites. 


ICRA,  Republique  Centraf  ricaine. 
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Introduction 

En  Centrafrique,  la  production  bananiere  est  I'une  des  principales  activites  agricoles  de 
la  region  forestiere.  Elle  occupe  la  deuxieme  place  des  cultures  vivrieres,  apres  le 
manioc,  dans  les  exploitations  de  cette  region.  IVEme  si  jamais  aucune  action  de  develop- 
pement  n'a  ete  entreprise  pour  I'amelioration  de  cette  production,  les  bananes  (plan- 
tains et  douces)  constituent  une  part  non  negligeable  des  productions  agricoles  de  ladite 
region. 

La  production  nationale  est  estimee  a  300000  tonnes  pour  une  superficie  totale  de 
30  000  ha  (Mbetid  et  Kadekoy  1998),  soit  10  tonnes  a  ITiectare  par  an ;  ce  qui  reste  enco- 
re faible  par  rapport  aux  potentialites  de  production  du  pays.  Seule  la  prefecture  de  la 
Lobaye  compte  15000  ha,  soit  50  %de  la  superficie  totale,  et  assure  65  %de  la  produc- 
tion nationale.  La  Lobaye  reste  done  de  loin  la  premiere  prefecture  productrice  de 
bananes  du  pays. 

En  effet,  la  production  totale  ne  couvre  que  20  %de  la  demande  nationale,  estimee  a 
1,5  millions  de  tonnes.  Les  importations  non  reglementees  du  Congo  Democratique  vers 
Mobaye  et  Bangui  n'atteignent  meme  pas  1  %de  la  production  nationale.  Le  niveau  de 
satisfaction  de  la  demande  reste  done  faible.  La  question  qu'on  se  pose  aujourd'hui  est 
de  savoir  comment  on  pent  ameliorer  la  production  et  la  commercialisation  de  banane 
afin  de  satisfaire  la  demande  a  moyen  terme  ? 

Objectifset  methodologie 

L'objectif  majeur  assigne  a  la  presente  etude  est  de  faire  I'etat  des  lieux  de  la  production 
et  de  la  commercialisation  des  bananes  en  Centrafrique. 

La  methodologie  est  basee  sur  des  entretiens  avec  les  acteurs  de  la  filiere  (produc- 
teurs,  commer^ants,  transporteurs  et  consommateurs) .  L'outil  d'investigation  utilise  est 
un  guide  d'entretien  semi-directif  Le  choix  des  acteurs  a  ete  fait  au  hasard  sur 
I'ensemble  de  la  zone  de  production.  La  premiere  phase  du  travail  a  consiste  en  des 
entretiens  avec  les  agriculteurs  dans  leurs  parcelles.  La  seconde  phase  a  concerne  les 
autre  s  acteurs  de  la  fihere. 

Resultatset  discussions 

Caracteristiques  physiques  et  humaines 
de  la  zone  de  production 

La  zone  de  production  de  banane  en  Centrafrique  est  caracterisee  par  : 

•  un  climat  globalement  favorable  aux  cultures  a  cycle  long,  necessitant  des  pluviome- 
tries  suffisantes  (en  moyenne  1600  mm/an).  La  temperature  moyenne  est  de  26°C 
avec  une  evapotranspiration  mensuelle  de  140  mm ; 

•  des  sols  dont  les  valeurs  agronomiques  permettent  en  general  des  rendements  satis- 
faisants,  meme  si  leur  fragilite  exige  des  pratiques  culturales  appropriees. 
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Les  principaux  groupes  ethniques  impliques  dans  la  production  bananiere  sont  le 
groupe  Gbaya  (Gbaya,  Bgaka-mandja,  Gbanou,  Ali)  present  dans  toute  la  zone  des 
savanes  vivrieres  et  une  partie  de  la  zone  forestiere  du  sud-ouest ;  le  groupe  Bantou 
(Mbati,  Gbaka)  rencontre  dans  la  zone  forestiere  du  sud-ouest,  notamment  dans  la 
Lobaye ;  le  groupe  Banda  (Banda,  Gboungou,  ^kpa,  Langbassi)  qui  se  retrouve  dans  la 
zone  du  sud-est,  precisement  dans  la  Basse -Katto  et  a  I&uango,  et  le  groupe  Oubanguien 
(Banziri,  San  go,  "V&koma,  Nzakara,  Zande)  represente  dans  la  region  du  sud-est.  II  faut 
toutefois  noter  que  le  groupe  Bantou  est  reconnu  comme  le  grand  producteur  et  consom- 
mateur  de  bananes  du  pays. 

Structure  de  la  population  danslesexploitationsbananieres 

Environ  80  %  des  producteurs  sont  des  hommes,  ce  qui  signifie  que  la  production  bana- 
niere reste  encore  une  activite  masculine  en  Centrafrique.  Cependant,  dans  la  zone  du 
sud-ouest,  on  retrouve  quelques  femmes  productrices  de  bananes.  Celles-ci  representent 
20  %des  producteurs.  Par  ailleurs,  70  %des  producteurs  appartiennent  a  la  tranche 
d'age  des  20^0  ans.  L'age  moyen  des  producteurs  est  de  32  ans.  La  production  est  done 
assuree  par  des  jeunes  gens.  Toutefois,  20  %  seulement  des  producteurs  savent  lire  et 
ecrire.  Ce  faible  taux  d'alphabetisation  constituerait  une  contrainte  majeure  a  la  capita- 
lisation des  acquis  techniques. 

II  faut  aussi  noter  que  55  %  des  producteurs  ont  au  plus  cinq  personnes  a  charge, 
alors  que  3  %  seulement  ont  plus  de  15  personnes.  Le  nombre  moyen  de  personnes  a 
charge  est  de  six;  ce  qui  est  relativement  superieur  a  la  moyenne  des  menages  agricoles 
en  zone  du  sud-ouest  (cinq  personnes).  Cependant,  on  compte  67  %des  producteurs  de 
bananes  qui  ont  au  plus  deux  actifs.  Le  nombre  moyen  d'actifs  par  exploitation  est  de 
deux;  ce  qui  veut  dire  qu'un  actif  a  trois  personnes  a  charge.  En  plus  de  la  production 
bananiere,  ces  actifs  font  face  a  d'autres  activites  agricoles  et  extra-agricoles.  Pour 
remedier  a  ce  probleme,  le  producteur  recourt  a  I'entraide  ou  a  la  main  d'oeuvre  tempo- 
raire  pendant  les  periodes  de  pointes  (ouverture  des  parcelles,  entretien,  etc.). 

Caracteristiquesde  la  bananeraie 

La  bananeraie  quant  a  elle  se  caracterise  par  la  superficie  cultivee  et  l'age  d'exploita- 
tion.  En  effet,  60  %des  producteurs  ont  des  bananeraies  dont  la  taille  varie  de  2  a  4  ha. 
Les  grandes  bananeraies  de  plus  de  4  ha  sont  detenues  par  20  %des  producteurs.  Les 
superficies  de  moins  de  1  ha  reviennent  le  plus  souvent  aux  agriculteurs  qui  demarrent 
cette  production.  La  taille  moyenne  des  bananeraies  est  de  3  ha,  ce  qui  revient  a 
1,5  ha/actif  II  faut  signaler  que  I'acces  a  la  terre  pour  I'installation  et  I'expansion  de  la 
bananeraie  est  une  option  personnelle  au  niveau  des  zones  de  production.  Les  sites 
exploitables  sont  generalement  situes  en  pleine  foret  ou  en  galerie  forestiere,  et  restent 
la  propriete  de  I'Etat.  La  terre  n'est  done  pas  un  facteur  hmitant  pour  la  production. 

Par  ailleurs,  moins  de  50  %des  bananeraies  ont  au  plus  quatre  ans.  Les  bananeraies 
de  plus  de  cinq  ans  representent  35  %de  I'ensemble.  Celles-ci  sont  generalement  de 
vieiUes  plantations  sans  entretien  oil  les  producteurs  ne  passent  que  pour  la  recolte. 
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L'age  moyen  des  bananeraies  est  de  cinq  ans,  ce  qui  signifie  qu'apres  cinq  annees  de  cul- 
ture, les  parcelles  bananieres  conduites  en  pure  sont  mise  en  jachere ;  tandis  que  celles 
conduites  en  association  avec  le  cafeier  deviennent  une  plantation  cafeiere  en  pure. 

Race  des  aut  res  act  ivites  dans  les  exploitations  bananieres 

Al'exception  de  la  zone  des  savanes  vivrieres,  la  quasi-totalite  des  producteurs  de  bana- 
ne  en  zones  forestieres  possede  au  moins  une  plantation  cafeiere.  La  superficie  moyen- 
ne  de  ces  plantations  est  de  I'ordre  de  2,5  ha,  ce  qui  represente  42  %de  la  superficie 
totale  des  exploitations.  En  terme  de  superficie  et  de  contribution  a  la  formation  du 
revenu,  la  culture  cafeiere  occupe  la  premiere  place  dans  les  exploitations  de  la  zone 
forestiere. 

Les  principales  cultures  vivrieres  pratiquees  dans  ces  exploitations  sont  le  manioc, 
I'arachide,  le  mais,  les  courges,  le  sesame,  le  taro  et  I'igname.  Prise  en  ensemble,  ces  cul- 
tures occupent  en  moyenne  une  superficie  de  1,5  ha,  soit  25  %de  la  superficie  totale.  Le 
manioc  reste  de  loin  la  premiere  culture  vivriere  de  la  zone  et  constitue  la  premiere 
source  de  revenu  des  producteurs  en  zone  des  savanes  vivrieres.  Le  petit  elevage  est 
constitue  de  volailles,  de  caprins,  d'ovins  et  de  porcins.  Enfin,  les  principales  activites 
extra-agricoles  pratiquees  sont  la  recherche  miniere  (diamant  et  or),  la  chasse,  la  peche, 
la  cueillette,  I'artisanat  et  la  recolte  de  vin  de  raphia  et  de  palme.  dependant,  la  cueillet- 
te,  la  chasse  et  la  recolte  de  vin  de  raphia  et  de  palme  sont  les  activites  les  plus  prati- 
quees et  leur  frequence  respective  est  de  90  %  80  %et  70  %  La  peche,  I'artisanat  et  la 
recherche  miniere  sont  localises. 

Capital  des  exploitations  bananieres 

Les  producteurs  disposent  d'un  capital  plus  ou  moins  suffisant  qui  leur  permet  de 
demarrer  la  culture.  Pour  la  majorite  des  cas,  ce  capital  est  constitue  des  revenus  issus 
d'autres  productions,  ce  qui  prouve  que  les  agriculteurs  qui  s'investissent  dans  la  pro- 
duction bananiere  financent  personnellement  leur  activite.  Les  exploitations  demeurent 
non  mecanisees.  De  ce  fait,  I'equipement  utilise  pour  la  production  bananiere  est  consti- 
tuee  du  petit  outillage  d'usage  commun  avec  les  autres  cultures. 

Problemesde  production 

D'une  maniere  generale,  la  culture  bananiere  est  confrontee  a  quatre  types  de  pro- 
blemes  de  production  : 

•  les  problemes  agronomiques  lies  a  la  non  maitrise  des  techniques  culturales ; 

•  les  problemes  phytosanitaires  causes  par  la  cercosporiose,  les  charangons,  les  nema- 
todes et  le  bunchy  top  qui  commence  a  apparaitre  aux  alentours  des  villes ; 

•  les  problemes  pedologiques  dus  aux  carences  en  elements  mineraux,  notamment  en 
calcium  et  phosphore ; 

•  le  probleme  d'encadrement  des  producteurs  relatif  a  I'inexistence  de  structures  de 
developpement  devant  s'occuper  de  la  production  bananiere  dans  la  region. 
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Les  resultats  des  etudes  diagnostics  realisees  par  I'lCRA  en  collaboration  avec  le 
Centre  de  recherches  regjonales  sur  bananiers  et  plantains  (CRBP),  donneront  plus  de 
details  sur  Fimportance  de  chacun  de  ces  problemes. 

Utilisation  desbananes 

Les  bananes  existent  depuis  longtemps  dans  le  pays  au  niveau  des  systemes  de  produc- 
tion et  des  habitudes  alimentaires.  Les  bananes  dessert  sont  consommees  fraiches,  alors 
que  les  bananes  plantains  sont  consommees  cuites  ou  grillees.  Elles  sont  egalement 
transformees  en  jus  et  en  biere.  Par  ailleurs,  la  peau  de  banane  est  utilisee  en  pharmaco- 
pee  traditionnelle  pour  soigner  les  teignes  et  la  carie  dentaire  et  pour  la  fabrication  de 
gel  gemme,  tandis  que  les  feuilles  preparees  en  potion  permettent  de  lutter  contre  la 
fievre. 

Acteursde  la  commercialisation  desbananes 

On  note  que  95  %des  commerfants  de  bananes  sont  des  femmes.  Les  5  %d'hommes, 
impliques  dans  la  commercialisation  des  bananes  sont  en  general  des  grossistes  trans- 
porteurs.  Contrairement  a  la  production  bananiere  elle-meme  qui  est  une  activite  mas- 
culine, la  commercialisation  des  bananes  reste  une  activite  feminine.  Par  ailleurs,  la 
tranche  d'age  des  commer9ants  qui  assurent  I'approvisionnement  des  marches  est  de  20 
a  40  ans,  soit  76  %de  I'ensemble  des  commer9ants,  avec  un  age  moyen  de  33  ans ;  ce  qui 
veut  dire  que  les  acteurs  de  la  commercialisation  de  bananes  sont  aussi  relativement 
jeunes.  Le  taux  d'alphabetisation  est  de  90  %  Ce  taux  eleve  s'explique  par  le  fait  que  la 
quasi-totalite  des  commer9ants  sont  des  jeunes  residant  en  milieu  urbain  et  ayant  fre- 
quente  au  moins  le  premier  cycle  secondaire. 

Circuitsde  commercialisation  desbananes 

Les  marches  de  bananes  en  Centrafrique  sont  libres  et  le  grand  centre  de  consommation 
est  la  ville  de  Bangui.  On  distingue  trois  circuits  de  commercialisation  de  bananes  : 

•  producteurs  —*  consommateurs  ( 1) 

•  producteurs     detaillants  —*  consommateurs  (2) 

•  producteurs  — ►  grossistes  —*  detaillants  — ►  consommateurs  (3) 

Le  circuit  (2)  est  le  plus  frequent.  II  assure  I'acheminement  de  90  %de  la  produc- 
tion. Les  detaillants  de  ce  circuit,  constitue  a  95  %de  commer^antes,  y  ont  un  role  pre- 
dominant par  leur  importance  dans  la  vente  aux  consommateurs  avec  des  marges 
importantes.  Le  transport  des  bananes  dans  ce  circuit  est  assure  par  des  vehicules  de 
transport  en  commun.  Le  niveau  de  perte  enregistre  le  long  du  circuit  est  de  I'ordre  de 
10  %  Cette  perte  s'explique  par  les  conditions  de  transport  inadequates  (melange  des 
regimes  de  bananes  avec  d'autres  produits  et  des  voyageurs)  et  aussi  par  la  recolte 
precoce. 

Cependant,  le  circuit  (3),  qui  achemine  5  %de  la  production,  se  developpe  avec  la 
presence  des  transporteurs  grossistes.  II  s'agit  de  transporteurs  prives  qui  utilisent  leurs 
propres  vehicules  pour  s'approvisionner  aupres  des  producteurs  et  revendre  les  produits 
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aux  detaillants  des  marches.  Les  pertes  de  production,  avoisinant  5  %  s'expliquent  sur- 
tout  par  les  recoltes  precoces. 

Enfin,  le  circuit  ( 1)  achemine  egalement  5  %  de  la  production,  directement  aux 
consommateurs  qui  sont  le  plus  souvent  des  citadins  qui  se  rendent  en  week-end  dans 
les  localites  et  en  profitent  pour  s'approvisionner. 

II  faut  noter  que  78  %des  commer9ants  ecoulent  leurs  produits  en  une  semaine  au 
maximum,  ce  qui  signifie  que  la  demande  de  bananes  existe.  La  duree  moyenne  d'ecoule- 
ment  des  bananes  est  de  six  jours. 

Formation  des  prix 

La  formation  des  prix  le  long  des  circuits  de  commercialisation  (tableau  1)  est  tres 
variable  et  specifique  a  chaque  marche. 

En  periode  normale,  le  prix  au  producteur  est  de  40  FQWkg.  Les  prix  a  la  consom- 
mation  au  niveau  des  circuits  (2)  et  (3)  sont  respectivement  de  200  et  250  FQ'A/kg.  Le 
prix  au  producteur  represente  done  20  %du  prix  a  la  consommation  au  niveau  du  circuit 
(2)  et  16  %  au  niveau  du  circuit  (3).  Le  cout  de  transport  est  estime  a 
30  FCFA/kg  pour  100  km  parcourus  en  vehicule ;  ce  qui  represente  15  %et  12  %du  prix  a 
la  consommation  respectivement  au  niveau  des  circuits  (2)  et  (3). 

Le  circuit  (3)  est  la  chaine  de  distribution  la  plus  longue.  Le  produit  passe  par  deux 
inter mediaires  avant  d'arriver  au  consommateur.  Le  prelevement  de  la  marge  beneficiai- 
re  par  chaque  intermediaire  a  eu  pour  consequence  un  niveau  de  prix  au  consommateur 
eleve,  soit  1,25  fois  superieur  au  prix  a  la  consommation  du  circuit  (2).  La  marge  benefi- 
ciaire  par  intermediaire  reste  plus  eleve  dans  le  circuit  (2),  soit  1,44  fois  superieur  a 
celle  du  circuit  (3). 

Contraintesde  la  commercialisation  des  bananes 

Les  principales  contraintes  identifiees  le  long  des  circuits  de  commercialisation  peuvent 
etre  resumees  en  trois  points. 

Problemes  d 'information 

On  note  un  certain  manque  d'informations  sur  I'offre  disponible,  la  demande,  les  prix 
pratiques  et  la  periode  de  vente.  Ainsi,  certains  centres  de  consommation  manquent  par- 
fois  de  bananes,  alors  que  ces  dernieres  se  trouvent  en  excedent  a  quelques  kilometres. 


Tableau  1.  Prix  de  bananes  en  FCFA/kg. 


Circuit 

Prix  au 

Prix  au 

Different  iel 

Cout 

Nbre 

Marge 

producteur 

consommateur 

de  prix 

commercialisation 

intermediaires 

benefidaire 

/intermediaire 

(1) 

40 

40 

0 

0 

0 

0 

(2) 

40 

200 

160 

30 

1 

130 

(3) 

40 

250 

210 

30 

2 

90 

100  francs  CFA  =  1  Franc  Frangais, 
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Problemes  de  transport 

On  note  I'insuffisance  de  moyens  de  transport  pour  assurer  le  deplacement  de  produits 
sur  les  grands  centres  de  consommation.  Get  etat  de  fait  est  lie  a  un  trafic  routier  non 
specialise  dans  le  transport  de  produits  agricoles,  a  des  conditions  de  transport  inade- 
quates  et  au  manque  de  moyens  financiers  pour  ameliorer  ces  conditions. 

Problemes  d 'organisation  des  marches 

Les  principaux  problemes  d'organisation  des  marches  de  bananes  sont  la  vente  indivi- 
duelle  en  petite  quantite  et  de  fagon  dispersee,  I'absence  d'un  lieu  et  de  jour  fixes  de 
vente,  I'inexistence  d'un  groupement  de  producteurs  et  de  commergants. 

Tons  ces  manquements  ne  facilitent  pas  I'ecoulement  des  bananes  et  augmentent  les 
couts  de  la  commercialisation. 

Etude  de  rentabilite  desactivites 

Pour  un  prix  au  producteur  de  40  FCFA/kg,  la  marge  beneficiaire  degagee  pour  une  surfa- 
ce de  1  ha  est  de  200000  FQ^A  (tableau  2).  Si  I'agriculteur  ameliore  ses  techniques  cul- 
turales  et  utilise  des  rejets  sains,  il  pourra  augmenter  d'une  maniere  importante  son 
revenu  genere  par  la  production  bananiere.  Pour  une  superficie  moyenne  de  3  ha,  le 
revenu  moyen  des  agriculteurs  genere  par  la  production  bananiere  est  de  600000  FCFA 
La  contribution  de  la  production  bananiere  a  I'economie  rurale  de  cette  zone  reste  done 
incontournable.  Des  actions  concretes  de  recherche  et  de  developpement  bien  cibles  sur 
les  bananiers  pourront  ameliorer  le  revenu  des  agriculteurs  et  done  augmenter  leur 
contribution  a  I'economie  nationale. 

De  meme,  une  commergante  qui  effectue  une  seule  rotation  avec  1  000  kg  de 
bananes,  par  exemple  de  Mbaiki  vers  les  marches  de  Bangui,  degage  une  marge  benefi- 
ciaire de  120000  FCFA(tableau  3). 

Si  elle  eflfectuait  quatre  rotations  par  mois,  a  raison  d'une  rotation  par  semaine,  son 
revenu  mensuel  serait  de  480000  FCFA  ce  qui  est  nettement  superieur  au  revenu  annuel 
de  I'agriculteur  genere  par  cette  production.  Le  commerce  des  bananes  reste  done  un 
domaine  d'activite  prometteur  pour  les  intermediaires  des  circuits  de  distribution. 
L'amelioration  de  la  commercialisation  rendra  encore  plus  rentable  ces  cultures. 


Tableau  2.  Compte  d'exploltatlon  de  1  ha  de  production  de  bananes. 
Charges  (F=CFA)  Prodult  brut  (FCFA) 


Semences  (rejets)  1  650  rejets x  25  F/rejet 

=  41  250  F 

Vente : 

Main  d'oeuvre  470  JT  x  300  F/JT 

=  141  000  F 

1 0  000  kg  X  40  F/I<g 

Amortissement  petit  outillage 

=  17750  F 

=  400000  F 

Marge  beneficiaire 

=  200000  F 

=  400000  F 

= 400000  F 

Source  Mbetid  1998, 
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Tableau  3.  Compte  d'exploitation  d'une  rotation  pour  une  commergante. 


Charges  (PCFA)  Produit  brut  (l=CFA) 


Acliat  des  regimes  1  000  l<g  x  40  F/I<g 

=  40  000  F 

Vente : 

Transport  des  regimes  1  000  kg  x  30  F/I<g 

=  30  000  F 

1  000  kg  X  200  F/kg.  =  200000  F 

Autresfrais  lies  a  la  commercialisation 

= 10000  F 

Marge  benefldare 

120000  F 

200000  F 

200000  F 

Source  :  Mbetid  1998. 


Conclusion  et  propositions 

Get  etat  des  lieux  de  la  production  et  de  la  commercialisation  des  bananes  a  permis  de 
mettre  en  evidence  les  contraintes  au  fonctionnement  de  la  filiere,  notamment  :  la  fai- 
blesse  de  la  production,  le  manque  d'information  sur  les  marches,  le  probleme  de  trans- 
port des  produits,  le  probleme  d'organisation  de  la  commercialisation  et  I'analphabetis- 
me  des  producteurs.  Pour  y  remedier  des  propositions  d'amelioration  suivantes  peuvent 
etre  faites. 

Mise  en  place  de  dispositifsd'information 

La  mise  en  place  d'un  dispositif  d'information  doit  tenir  compte  de  la  realite  de  chaque 
zone  de  production.  Dans  la  zone  du  sud-ouest,  oil  aucune  structure  de  developpement 
n'existe  actuellement,  les  organisations  non  gouvernementales  (ONG)  peuvent  aider  a  la 
mise  en  place  de  ce  dispositif,  tandis  que  le  Projet  d'appui  a  la  production  agricole  et  a 
I'autopromotion  villageoise  (PAPAAV)  et  le  Projet  de  developpement  des  savanes 
vivrieres  (PDSV)  peuvent  faire  de  meme  respectivement  dans  la  zone  sud-est  et  la  zone 
des  savanes  vivrieres. 

Ces  differentes  structures  doivent  coUecter  regulierement  les  prix  et  les  quantites  de 
banane  produites  dans  les  centres  de  production  et  prendre  contact  avec  les  transpor- 
ters prives.  Elles  informeront,  moyennant  la  radio  rurale,  les  operateurs  economiques 
sur  les  centres  de  groupage  du  produit,  les  quantites  disponibles,  les  prix  de  vente,  la 
disponibilite  des  transporteurs,  les  couts  de  transport,  etc.  Pour  ce  faire,  le  suivi  regulier 
des  marches  doit  etre  intensifie  pour  actualiser  ces  donnees. 

Organisation  du  transport  et  du  stockage 

Les  producteurs  de  banane  peuvent  se  regrouper  pour  mieux  organiser  la  commercialisa- 
tion et  reahser  des  economies  d'echelle.  Pour  atteindre  cet  objectif,  le  groupement  doit : 
•    determiner  un  lieu  et  un  jour  de  vente  fixe  avec  I'appui  de  la  structure  de  developpe- 
ment; 
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•  identifier  les  transporteurs  prives  pour  I'acheminement  des  bananes  dans  les  grands 
centres  de  consommation ; 

•  negocier  avec  ces  transporteurs  les  frequences  de  rotations,  les  prix  unitaires  et  les 
modalites  de  paiement ; 

•  preciser  les  periodes  de  transport,  les  itineraires  a  suivre  et  les  quantites  a  transpor- 
ter par  rotation ; 

•  solliciter  un  credit  aupres  du  Credit  Mutuel  de  Centrafrique  (CMCA)  pour  la 
construction  d'un  centre  de  stockage  ou  de  groupage  de  bananes  en  vue  de  faciliter 
leur  enlevement  et  de  reduire  les  pertes  post-recolte. 

Un  contrat  saisonnier  de  transport  pent  etre  envisage  entre  le  groupement  et  le 
transporteur.  Les  transporteurs  qui  sont  interesses  par  ce  type  de  contrat  peuvent  adhe- 
rer au  CMCA  pour  I'obtention  de  credits  en  vue  d'ameliorer  les  moyens  de  transport  et 
garantir  des  conditions  adequates  d'acheminement. 

Organisation  du  circuit 

Pour  ameliorer  le  fonctionnement  du  circuit  de  commercialisation,  les  structures  de 
developpement  doivent  inciter  a  I'augmentation  de  I'offre  individuelle.  Pour  ce  faire, 
riCRA  doit  mettre  au  point  des  technologies  devant  permettre  une  maturite  plus  ou 
moins  homogene  des  bananes  au  champ.  Cette  maturite  permettra  au  producteur  de  sor- 
tir  de  son  champ  plusieurs  regimes  de  bananes  en  un  seul  passage  et  augmentera  done 
I'offre  globale  au  niveau  du  centre  de  groupage,  ce  qui  rentabilisera  le  deplacement  des 
commerfants.  Par  ailleurs,  le  groupement  de  producteurs  : 

•  identifiera,  avec  I'appui  des  structures  de  developpement,  les  debouches  credibles  et 
recensera  leur  demande ; 

•  procedera  au  recensement  des  producteurs  ayant  des  regimes  de  bananes  arrives  a 
maturite  en  vue  d'estimer  I'offre ; 

•  se  chargera  du  groupage  et  de  la  livraison  du  produit  en  gros  aux  commer9ants ; 

•  fixera  le  prix  en  fonction  de  la  tendance  du  marche,  notamment  I'offre,  la  demande 
et  la  qualite  du  produit. 

Les  structures  de  developpement  se  chargeront  de  la  formation  des  membres  du 
groupement  sur  les  methodes  de  calcul  economiques  (recettes,  charges,  marge  brut,  ren- 
tabihte,  etc.)  pour  la  fixation  d'un  prix  concurrentiel  et  sur  les  techniques  marketing. 

Alphabetisation  des  producteurs 

Outre  ces  propositions  relatives  a  I'organisation  de  la  commercialisation,  il  est  necessaire 
de  definir  un  mecanisme  d'alphabetisation  fonctionnelle  des  producteurs.  Ce  mecanisme 
devant  leur  permettre  de  comprendre  le  fonctionnement  des  marches  bananiers  et  de 
capitaliser  les  connaissances  techniques  et  economiques  qui  leur  seront  transmises. 

II  existe  en  effet  un  potentiel  reel  de  production  qui  s'etend  sur  I'ensemble  de  la 
region  d'etude.  Sa  mise  en  valeur  permettra  done  d'augmenter  la  production  et  de  satis- 
faire  la  demande  nationale  a  moyen  terme.  Cependant,  des  etudes  complementaires  pour- 
raient  etre  reaUsees  pour  parfaire  ce  travail,  notamment  les  etude  regionales  de  marches. 
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Banana  production  systems 
in  eastern  and  southern  Africa 


Eldad  Karamura\  E.  Prison^, 
D.A.  Karamura^  and  S  Sharrock^ 


Resume  -  Les  systemes  de  production  du  bananier  en  Afrique  orientale 
et  australe 

Les bananes  (Musa  spp.)  sont  un  aliment  de  base  pour  plus  de  20  millions  de  personnes  en 
Afrique  de  I'Est  et  la  consommation  per  capita  dans  la  region  des  Grands  Lacs  est  la  plus 
elevee  du  monde.  Grace  aux  ventes  sur  les  marches  locaux,  la  plante  fournit  une  impor- 
tante  source  de  revenu  aux  populations  rurales  a  faible  niveau  de  ressources  qui  en  font 
aussi  des  utilisations  variees,  y  compris  medicinales,  culturelleset  industrielles. 
En  Afrique  de  I'Est  et  en  Afrique  australe,  la  plante  est  cultivee  dans  des  conditions  agro- 
ecologiques  variees,  des  basses  terres  au  niveau  de  la  mer  jusqu'aux  hautes  terras  a  plus 
de  2000  m  d'altitude.  Les  conditions  socio-economiques  associees  a  la  culture  dans  la 
region  sont  egalement  diverses.  En  termes  de  production  et  de  superficie  cultivee,  la 
region  est  dominee  par  les  bananiers  des  Hautes  Terres  d' Afrique  de  I'Est  sur  le  Haut  Pla- 
teau Africain.  En  revanctie  la  production  de  bananes  plantain  et  de  Cavendish  predomine 
aux  bassesaltitudesou  la  surface  consacree  a  ces cultures  est  en  augmentation. 
La  diverate  agroecologique  alliee  aux  effets  des  facteurs  socio-economiques  peut  avoir 
des  repercussions  importantes  sur  la  programmation  des  strategies,  compte  tenu  des 
effets  possibles  sur  la  securite  alimentaire,  la  lutte  centre  les  ravageurs  et  les  maladies,  la 
diversite  des  cult ivars  et  les  considerations  liees  au  marche  et  au  revenu.  L'article  tente  de 
decrire  les  systemes  de  production  du  bananier  et  du  bananier  plantain  en  Afrique  de 
I'Est  et  en  Afrique  australe,  dans  le  but  de  caracteriser  les  systemes  sur  le  plan  de  la  pro- 
duct ivite  et  des  contraintes  de  production,  et  les  defi s  correspondants  auquel  la  recherche 
bananiere  doit  faire  face  dans  la  region. 

Abstract 

Bananas  (IVI  usa  spp.)  are  a  staple  food  for  over  20  million  people  in  eastern  Africa  and  per 
capita  consumption  in  the  Great  Lakes  region  is  the  highest  in  the  world.  Through  sales 
on  local  markets,  the  crop  provides  an  important  source  of  income  for  the  rural  poor  who 
also  use  it  in  a  variety  of  ways,  including  medicinal,  cultural  as  well  as  industrial  uses. 
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The  crop  in  eastern  and  southern  Africa  is  grown  across  diverse  agroecological  conditions 
ranging  from  lowlands  at  sea  level  to  highlands  above  2  000  masl.  Equally  diverse  are  the 
socioeconomic  conditions  associated  with  the  crop  across  the  region.  The  region  is 
dominated  both  in  production  and  acreage  by  the  East  African  Highland  bananas  on  the 
East  African  Plateau.  Plantain  and  Cavendish  production  on  the  other  hand  predominate 
at  the  low  altitudes  where  increasingly  more  land  isbeing  turned  to  the  crop. 
The  agroecological  diveraty  along  with  the  effects  of  socioeconomic  factors  may  have  far- 
reaching  implications  to  strategic  planning,  taking  into  account  possible  effects  on  food 
security,  pest/disease  control,  cultivar  diversity  and  market/income  considerations.  The 
paper  attempts  to  describe  the  banana/plantain  production  systems  in  eastern  and 
southern  Africa,  with  a  view  to  characterizing  the  sy^ems  in  respect  of  productivity  and 
production  constraints  and  the  attendant  challenges  to  banana  research  in  the  region. 

Introduction 

Eastern  and  Southern  Africa  produces  over  20  million  tonnes  of  bananas  annually  which 
accounts  for  25.58%of  total  world  output  (Table  1).  The  region  is  also  the  world's  leading 
consumer  of  bananas  with  an  annual  per  capita  consumption  rate  of  400-600  kg.  An 
estimated  30  million  people  subsist  on  bananas  and  related  species  as  the  principal 
source  of  dietary  carbohydrate.  Much  of  the  production  is  by  small-scale  subsistence 
farmers  for  whom  the  cultivation  of  an  all-year-round  fruiting  crop,  with  the  abihty  to 
combat  soil  erosion  on  steep  slopes  is  an  obvious  attraction. 

In  this  region  banana/plantains  have  become  part  and  parcel  of  the  socio-economic 
fabric  of  the  subsistence  communities,  ^art  from  being  a  key  staple  food,  the  crop  is 
increasingly  becoming  an  important  source  of  income  for  the  resource  poor  farmers. 
Excess  production  is  sold  in  local  markets  and  is  the  main  stay  staple  for  urban  workers. 
Both  green  cooking  and  table  bananas  are  marketed  for  food.  In  some  parts  of  the  region 
such  as  Rwanda  and  Burundi,  however  beer  banana  production  is  a  dominant 
commercial  activity  and  in  these  countries  beer  banana  constitutes  64%  of  annual  beer 


Table  1.  Banana  production  in  Rwanda  and  Uganda. 


Uganda 

1970 

1980 

1990 

1997 

Area  (ha) 

1,051,500 

1 ,275,000 

1 ,506,000 

1,803,000 

Production  (tons) 

7,989,000 

6,068,000 

8,402,000 

9,893,000 

Yield  (tons/ha) 

7.60 

4.76 

5.58 

5.49 

Rwanda 

1970 

1980 

1990 

1997 

Area  (lia) 

150,100 

224,600 

392,000 

420,000 

Production  (tons) 

1,651,100 

2,063,100 

2,747,000 

2,248,000 

Yield  (tons/|ia) 

11.00 

9.19 

7.01 

5.35 

Source:  FAO  1997. 
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production.  Beer  banana  production  is  also  on  the  increase  in  Uganda  and  northern 
Tanzania  where  green-cooking  high  land  bananas  have  failed  for  various  reasons. 

Bananas  have  also  become  an  important  component  of  mixed  production  systems  on 
farm,  especially  in  high  population  areas  wiiere  land  is  limited.  Here  bananas  provide 
fodder  for  zero-  grazed  animals,  which  in  turn  provide  manure  for  the  farm,  ^art  from 
mixed  farming,  the  plant  is  readily  inter-cropped  with  both  perennial  and  annual  crops, 
especially  legumes  thus  contributing  to  a  balanced  diet  for  producers. 

In  the  urban  regions,  the  manufacture  of  banana  fibre  based  handicrafts  has  become 
an  important  economic  activity.  Mats,  baskets,  lamp  sheds,  ropes  plus  a  host  of 
decorations  are  made  and  sold  in  the  urban  centres  of  the  region.  Other  uses  of  banana 
are  cultural  and  medicinal.  A  number  of  cultural  values  related  to  birth,  marriages, 
deaths  and  other  special  ceremonies  and  rituals  are  associated  with  specific  banana 
cultivars.  Consequently  a  significant  proportion  of  these  cultivars  are  always  maintained 
in  family  gardens  for  purposes  of  those  ceremonies.  Equally  important  and  wide  spread 
is  the  use  of  diverse  parts  of  the  plant  to  treat  abdominal  ailments  such  as  ulcers,  worm 
infections,  etc. 

Across  the  vast  region,  however  the  crop  is  different  for  different  eco-regions  and 
socio-economic  settings,  forming  what  should  best  be  described  as  banana-based 
cropping  systems,  whose  dynamics  and  characteristics  are  thus  far  poorly  understood.  A 
clear  understanding  of  these  systems  is  a  pre-requisite  for  the  development  and 
execution  of  effective  research  plans. 

Bananas  in  eastern  Africa 

The  dates  and  route  of  bananas  from  their  presumed  native  centre  of  diversity  in  South 
East  Asia  remain  a  subject  of  speculation  (Karamura  1998).  If  elucidated,  this 
information  would  assist  our  understanding  of  cultivars,  their  diversity  and  spread  across 
the  region.  Of  particular  importance  is  the  need  to  understand  the  possible  evolution 
process  of  AAA  East  Africa  highland  bananas  and  the  diverse  clone  sets  and  clones 
constituting  the  group.  W&s  this  group  of  bananas  introduced  as  it  is  today  in  which  case 
all  clone  sets  and  their  representative  cultivars  could  have  been  introduced  at  the  same 
time?  Or  is  it  possible  that  a  few  AAA  cultivars  could  have  been  introduced  but  which 
later  "mutated"  to  produce  today's  clone  sets  and  their  constituent  cultivars?  Wiat  is  the 
possible  role  of  local  diploid  AA  bananas  in  the  coastal  regions  of  East  Africa?  In  this 
dynamic  situation,  what  role  did  farmers  play  in  the  evolution  and  spread  of  bananas  in 
eastern  Africa? 

Price  ( 1994)  provides  the  most  recent  review  of  the  origins  and  spread  of  bananas 
into  Africa  and  traces  the  first  records  of  bananas  and  thefr  possible  cultivation  in  the 
middle  east  to  327  BC.  From  this  review,  the  general  agreement  is  that  the  ancient 
middle  east  empires  that  stretched  from  North  Africa  to  India  often  opened  trade  routes 
that  provided  the  mechanisms  for  the  movement/exchange  of  crops  and  their  products. 
In  the  case  of  bananas  and  their  entry  into  Africa,  the  entry  point  most  speculated  about 
is  the  north  Eastern  part  of  the  region  as  bananas  have  been  known  in  the  lower  Nile 
valley  and  delta  for  centuries.  A  few  authors  however  dispute  such  hypothesis  on  the 


Copytighled  material 


404 


Les  productions  bananieres/  Bananasand  food  security  -Session  2 


grounds  that  it  cannot  account  for  the  range  of  cultivars  (=  clone  sets?)  presently  found 
(Simmonds  1966)  and  also  due  to  the  lack  of  linguistic  evidence  (\&nsina  1984). 

The  elucidation  of  this  information  is  critical  to  strategic  planning  for  Musa  research. 
It  is  needed  by  breeders  in  their  search  for  better  adaptability  of  genetic  materials  and 
by  pest  control  research  strategists  in  search  of  novel  methods  to  manage  banana  pests 
and  diseases. 

Another  hypothesis  postulates  bananas  could  have  been  introduced  to  Africa  via  the 
Indian  Ocean  islands  close  to  eastern  African  coast.  Since  these  islands  were  inhabited 
by  Indonesian  migrants  by  the  5th  century  AD  (\ferin  1981)  it  is  possible  they  could  have 
carried  materials  from  both  South  East  Asia  (AAand  AAA)  and  the  Indian  subcontinent 
(ABB  and  AAB)  (Price  1995).  More  introductions  could  have  followed  on  repeated 
occasions  by  Arab,  Indian  and  later  still  by  Portuguese  traders.  Even  as  late  as  1950s, 
more  cultivars  such  as  Pisang  awak  (=Kayinja)  were  introduced  from  Asia  by  returning 
African  world  war  veterans. 


Taxonomic  Status  of  Mi/sa  ssp.  in  eastern  and  southern  Africa 

Many  standard  texts  have  information  about  banana  taxonomy  (Purseglove  1972,  Stover 
and  Simmonds  1987).  All  the  authors  provide  for  three  categories  for  the  classification  of 
edible  bananas-  group,  subgroup  and  clones 

According  to  this  system,  Musa  AAA  group  has  three  subgroups — Cavendish,  Gros 
Michel  and  Green-Red  as  proposed  by  Cheesman  et  al.  (1933).  Controversy  still 
surrounds  the  classification  of  the  Cavendish  subgroup.  Some  divide  the  subgroups  into 
clones  (Daniells  1990);  others  view  Dwarf  Cavendish,  Giant  Cavendish,  Grand  Naine  and 
Lacatan  as  morphotypes  (Stover  and  Simmonds  1987,  Lebot  et.  al.  1994)  but  all  authors 
agree  that  the  "clone"  or  morphotypes  probably  arose  by  mutations. 

In  the  case  of  Musa  AAB  group,  the  subgroups  derived  are  Plantains,  Popoulu  and 
Maia  Maoli  (pacific  plantains),  Mysore,  Silk,  Pome  and  Pisang  Raja  (De  Langhe  and 
\lilmayor  1980,  Swennen  and  Miylsteke  1987,  Lebot  et  al.  1994).  \&rious  workers  have 
ftirther  divided  these  subgroups  to  clones  and  morphotypes  (Lebot  et  al.  1994). 

For  all  the  East  African  highland  bananas,  Musa  AAA  subgroup  Lujugira-Mutika 
(Shepherd  1957),  the  classification  system  remained  unclear  for  a  long  time.  In  the 
subgroup  Shepherd  ( 1957)  recognises  two  clones  Mutika  and  Lujugira.  According  to 
Shepherd,  Mutika  had  pendulous  heavy  bunches  while  Lujugira  was  characterised  by 
sub-horizontal  bunches  with  shorter  less  bottle-necked  fruits.  However,  Karamura  ( 1998) 
has  proposed  a  fourth  category  for  the  subgroup  due  to  the  large  variability  within  the 
subgroup,  as  follows: 
Group:  AAA 

Subgroup:  AAA-Lujugira-Mutika  (=  Highland  bananas  =  matooke) 

Qonet  set:         Beer,  Musakala,  Nakabulu,  Muuka  and  Nakitembe. 
Qones:  Making  up  each  of  the  clonesets 

At  the  region  level  however  the  picture  is  not  clear  as  the  characterisation  is  not  at 
all  carried  out  for  most  NARS  collections. 
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Cultivars  and  their  distribution 

in  eastern  and  soutliern  Africa  (ESA) 

A  number  of  authorities  have  provided  very  useful  reviews  of  the  cultivars  and  their 
distribution  in  ESA  (Shepherd  1957,  Stover  and  Simmonds  1987,  De  Langhe  1986, 
Karamura  1998).  Almost  all  banana  genomes  are  very  well  represented  in  the  region 
but  the  intensity  of  cultivars  of  each  genome  varies  considerably  across  the  region 
(figure  1).  The  factors  responsible  for  this  variability  are  both  ecological  and  socio- 
economic. 


AAA  East  African  Highland  banana 
(AAA-EAHB) 

These  are  by  far  the  most  widely  distributed  in  the  region  stretching  from  Eastern 
Democratic  Republic  of  Congo  to  the  Southern  fringes  of  the  Ethiopian  highlands,  and 
down  to  Mbeya  in  Southern  Tanzania.  The  AAA-EAHB  is  said  to  endemic  to  this  region 
with  no  clear  analogue  else\\4iere  in  the  world.  A  key  factor  responsible  for  the  group's 
distribution  is  the  altitude.  The  plant  will  grow  comfortably  within  1  000-2  000  masl. 
Below  and  about  that  range  the  plant's  growth  tends  to  be  retarded.  Within  that  range 
the  intensity  of  cultivation  and  the  cultivar  profiles  are  tend  to  be  a  matter  of  culture 
and  other  socio-economic  forces.  Simmonds  (1959),  Shepherd  (1957)  and  later  De 
Langhe  ( 1986)  provide  descriptions  of  the  group. 

While  it  is  easy  to  identify  the  group  from  other  groups,  within  the  group  variability 
said  to  be  caused  by  mutations  is  great.  This  variability  has  prompted  further 
characterisation  studies,  resulting  into  the  proposition  of  clone-sets  (Karamura  1998). 

In  spite  of  its  high  production  and  large  acreage,  the  crop  remains  largely  under- 
exploited  both  in  terms  of  research  and  development.  It  is  largely  a  subsistence  crop, 
important  only  for  food  security  and  without  significant  export  markets.  The  high 
population  pressure  and  associated  land  fragmentation  coupled  with  increasing  pest 
problems  and  natural  resource  degradation  have  all  combined  to  limit  the  productivity 
of  AAA-EAHB  systems. 

AAA  dessert  bananas 

These  include  Dwarf  Cavendish,  Lacatan,  Red  Banana,  and  Gros  Michel.  The  largest 
concentration  of  Cavendish  dessert  bananas  is  generally  found  in  the  low-lying  (below 
800  masl)  coastal  regions  -  in  South  Africa,  Somalia  and  Ethiopia,  where  they  are 
grown  on  large  commercial  farms,  either  by  state  parastatals  (Ethiopia,  Somalia)  or  by 
private  farmers  (South  Africa).  Gros  Michel  however  is  found  around  Lake  Mctoria 
region  at  a  slightly  higher  altitude  range,  and  forms  an  important  table  banana  in  that 
area. 

Most  cultivars  of  this  group  succumb  to  nematodes,  black  Sigatoka  and  Fusarium 
wilt  although  they  are  generally  tolerant  to  weevil  attack.  In  ESA  these  types  of 
bananas  are  important  in  the  local  markets  but  exports  remain  low. 
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Figure  1 .  Major  banana  (Musa  spp.)  genomes  in  ES^. 
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AAB  (Rantainsand  Prata) 

In  general  these  are  also  lowland  varieties  (0-600  masl)  and  grow  very  slowly  above  1000 
masl  (De  Langhe  1986) .  Except  for  Uganda  and  Kagera  region  of  Tanzania  where  they  are 
grown  widely  (but  not  intensively),  plantains  aie  more  important  in  the  coastal  lowlands 
as  well  as  in  the  inland  low  plains  of  Tanzania  and  Malawi.  Plantains  seem  to  be 
particularly  susceptible  to  weevil  attack.  Another  AAB  banana  called  Prata  (Brazilian)  or 
Pome  is  also  grown  widely  in  the  same  ecological  ranges,  although  in  Burundi,  it  still  does 
well  in  highlands  (De  Langhe  1986).  Ihe  group  is  grown  largely  for  subsistence  purpose, 
save  for  a  limited  local  market. 

ABB  cultivars 

The  most  common  cultivars  in  ESA  are  Bluggoe  and  Pisang  Awak.  The  plants  are  quite 
elastic  with  respect  to  ecological  conditions  although  they  are  more  vigorous  in  regions 
below  1000  masl.  The  cultivars  have  been  adopted  in  the  region  for  use  as  beer  bananas  in 
Uganda,  Rwanda,  Burundi  and  Tanzania,  largely  because  of  their  capacity  to  increase 
production  even  in  sub-optimal  conditions.  Their  acreage  is  on  the  increase  in  the  region. 
In  Rwanda  and  Burundi,  the  cultivars  are  the  main  stay  for  the  beer  industries.  Further 
south  in  Tanzania,  Malawi  and  Mozambique,  the  cultivars  are  used  as  cooking  bananas. 

The  ABB  cultivars  are  said  reported  to  be  tolerant  weevil  and  nematode  attack  and 
tolerant — resistant  to  black  Sigatoka  but  readily  succumb  to  Panama  disease.  In  general, 
the  ABB  group  has  great  potential  for  banana — based  beverage  industries. 

AB  cultivars 

This  is  a  poorly  studied  set  of  cultivars  and  includes  two  clones 

Ndiizi  (=  Kamaramasenge?  =  Kana'ana?  =  Kasukali?)  and  Kisubi.  Ndiizi  is  principally  a 
dessert  banana  but  is  also  a  heavy  yielder  of  banana  juice.  Though  morphologically  similar 
to  Ndiizi,  Kisubi's'  astrigent  taste  limits  it  to  juice/beer  production.  Export  potential  for  AB 
Ndiizi  appears  high  once  characterisation  studies  of  the  cultivars  have  been  carried.  At 
present  cultivation  of  the  AB  cultivars  remains  scattered  across  the  region. 

Other  cultivars 

A  number  of  cultivars  have  been  imported  into  the  region  including  improved  materials 
such  as  FHIA  hybrids.  Some  of  these  materials  such  as  FHIA-01,  FHIA-03,  FHIA-17  and 
FHIA-23  are  very  promising  indeed.  Other  plantain  hybrids  developed  by  the  IITA  have 
been  introduced  for  evaluation  in  the  region. 

Another  set  of  cultivars  'Indigenous"  to  the  region  have  yet  to  be  characterised.  They 
include  the  two  acuminata  wild  types  in  Zanzibar  collections  and  acuminata  cultivars 
around  Moshi-Kilimanjaro  region.  These  clones  are  said  to  be  different  from  the  AAA- 
EAHB  of  the  lake  region  but  these  differences  are  not  yet  clearly  understood.  (Karamura, 
pers.  comm.).  >^art  from  the  acuminata  types  of  Moshi-  Kilimanjaro  region,  the  identities 
of  diverse  materials  in  the  region's  NARS  collections  have  yet  to  be  estabUshed. 
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Musa  production 

systems  and  their  cliaracteristics 

in  ESA 

Musa  production  systems  in  ESA  are  diverse  and  complex.  The  complexity  derives  from 
the  diversity  in  agro-ecological  conditions  as  well  as  the  socio-economic  variability 
across  the  region.  Consequently  it  is  not  possible  to  define  concretely  any  one  system 
except  for  the  commercial/plantation  system.  Other  systems  are  merely  an  assortment,  a 
blend  of  several  subsystems,  even  in  one  ecoregion. 

For  the  ease  of  discussion,  Musa  production  systems  will  be  divided  into  three  broad 
categories — backyard  garden  systems,  subsistence  systems  and  commercial  plantation 
systems.  Although  these  systems  are  extremely  variable  (except  the  commercial),  each 
has  distinct  characteristics  that  broadly  distinguish  it  from  the  others.  The 
characteristics  define  the  intensity  and/or  level  of  management  associated  with  a  given 
system,  and  range  from  crop  management  practices — planting  materials  used,  irrigation, 
pest  control  practices,  cropping  system  (mixed/intercropping)  employed,  levels  of  yields 
attained  and  associated  end  uses  and  incomes — to  socioeconomic  factors  around  the 
farmer,  including  their  perceptions,  options,  priorities,  availability  of  inputs  and 
extension  support  and  returns  to  investment.  It  therefore  follows  that,  when  planning  a 
research  and  development  programme  for  bananas/plantains  in  the  region,  due 
consideration  should  be  given  to  the  complexity  of  systems  and  associated 
characteristics.  For  each  system,  the  attendant  characteristics  need  to  be  defined  before 
change  technologies  are  imposed  in  order  to  determine/predict  how  they  would  affect 
the  technology  uptake  pathways. 

Banana  backyard  garden  systems 

Characteristically  this  is  a  low  input  system  found  throughout  the  region,  but  the 
intensity  of  which  decreases  as  one  approaches  the  subtropical  regions.  It  is  usually 
found  in  the  peri-urban  regions  of  Uganda,  Rwanda,  Burundi,  I&nya  and  Tanzania  where 
land  is  a  key  determinant  of  farm  size  (a  few  mats  to  0.25  ha),  or  where  other  crops  have 
higher  commercial  or  subsistence  importance  than  bananas/plantains,  as  in  southern 
Ethiopia,  Malawi,  Mozambique  and  Zambia. 

In  this  system,  the  farmers  usually  pay  minimum  attention  to  crop  management 
practices  (the  selection  or  cleaning  up  of  planting  materials,  pest  control,  irrigation  and 
yields)  as  the  purpose  of  the  crop  is  usually  to  supplement  other  food  sources.  In  some 
cases,  backyard  banana  gardens  are  kept  for  non-food  uses.  In  Uganda,  for  example, 
urban/peri-urban  dwellers  keep  backyard  banana  gardens  to  provide  green  leaves  for 
wrapping  and  cooking  matooke  (green-cooking  AAA-EA  bananas)  as  such  leaves  are 
ordinarily  bought  in  the  market.  Consequently,  cultivars  which  produces  many  leaves 
(e.g.  Kayinja  =  Pisang  Awak)  and/or  are  resistant  to  black  Sigatoka,  are  usually  planted 
in  backyard  gardens.  In  Ethiopia,  highland  bananas  are  normally  eaten  as  table  bananas 
(not  cooked  green) .  They  are  rated  much  lower  in  terms  of  quality  as  a  table  banana 
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than  the  Cavendish  bananas  (Seifu  Gabre-Mariam,  pers.  comm.)  and  are  not  so 
important  a  stable  food  as  the  Ensete  {Ensete  ventricosum).  Nevertheless  highland 
bananas  will  be  found  around  the  homesteads  in  Southern  Ethiopia  where  they  are  used 
as  windbreaks  to  protect  Ensete  crops. 

As  mentioned  above,  banana  backyard  systems  are  characterised  by  low  inputs,  the 
farmers'  main  income  being  contributed  by  paid  employment  in  the  case  of  peri-urban 
situations  and  other  crops  in  cases  where  bananas  are  a  minor  crop.  As  a  result  of  this 
characteristic,  banana  backyard  garden  systems  tend  to  be  pest/disease  foci,  from  \\here 
other  banana  stands  in  the  vicinity  may  be  infested.  It  follows  therefore,  that  in  planning 
an  intervention  activity  in  areas  close  to  banana  backyard  garden  systems  due 
considerations  should  be  taken  into  account. 


Banana  subsistence  systems 

Banana  subsistence  systems  are  by  far  the  most  common  means  of  growing  bananas  and 
plantains  in  the  tropical  world  and  are  responsible  for  over  87%  of  global 
banana/plantain  production  (IMBAP  1996).  They  are  perennial,  low-input,  small  (0.25- 
5  ha)  and  rural-based  systems  in  Africa,  Asia  and  Central  America.  In  ESA  the  systems 
dominate  the  Great  Lakes  region  as  well  as  the  inland  plateaux  of  the  region.  The  over- 
riding purpose  of  these  systems  is  food  security,  but  commercial  interests,  as  shown  by 
rapidly  expanding  local  banana  markets,  have  become  important  (Rubaihayo  1991). 
Consequently,  these  systems  have  attracted  a  lot  of  technical  attention,  particularly  with 
regard  to  pest  management.  In  spite  of  this  research  effort,  not  much  success  has  been 
recorded  to  date.  Pests  and  diseases  have  intensified  in  some  areas  and  in  extreme  cases 
eliminated  whole  system  of  susceptible  cultivars  altogether.  As  a  result,  yields  have 
continued  to  fall  below  10  tons  per  ha,  providing  a  direct  challenge  to  the  ever- 
increasing  population.  (Table  1)  This  in  turn  has  resulted  into  massive  cultural 
displacements  and  associated  socio-economic  up-heavals  (Karamura  et  al.  1996). 
Moreover,  other  changes,  such  as  increased  population  pressure  and  attendant  effects  on 
land  use,  have  resulted  in  the  degradation  of  the  natural  resource  base,  which  in  turn 
aggravates  the  pest  and  disease  impact  in  subsistence  systems. 

Another  characteristic  feature  of  this  system  is  its  complexity,  in  terms  of  cultivars 
grown,  soils  and  terrain,  pest/disease  communities,  management  skills  as  well  as  crop 
uses,  even  in  one  eco-region.  In  a  survey  of  Uganda  banana-based  cropping  systems, 
Karamura  et  al.  ( 1996)  found  an  average  of  12  banana  cultivars  per  farm,  plus  a  mixture 
of  inter-crops.  With  limited  cropland,  and  financial  resources,  farmers  try  to  meet  all 
their  dietary  needs  from  the  same  piece  of  land  by  mixed  cropping  and  in  most  cases, 
mixed  farming  too.  While  these  practices  ensure  food  security  and  a  balanced  diet  to 
these  resource-limited  rural  communities,  they  do  not  readily  lend  themselves  to 
improved/modern  technologies  such  as  mechanisation.  This  complexity  therefore 
demands  that  any  meaningfiil  technology  must  take  into  account  the  ecological  as  well 
as  the  socio-economic  aspects  of  the  crop,  pest/disease  problems  encountered  as  well  as 
the  complexity  of  the  system. 
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Banana  plantation  systems 

This  system  is  by  far  the  least  complex  (i.e.,  single  cultivar,  uniform  management),  but 
by  no  means  the  least  important,  as  it  accounts  for  12%  of  global  production  (Robinson 
1996)  as  well  as  for  most  of  the  dessert  banana  exported  into  temperate  markets.  Wth 
clearly  defined  commercial  objectives,  it  is  intensively  managed  from  selection  and 
treatment  of  planting  materials,  seed  bed  preparation,  crop  establishment  and  stand 
management  (including  pest  and  disease  control)  through  to  marketing  and/or 
processing  (Robinson  1996).  "fields  are  in  the  range  of  40-60  tons  per  hectare  and  profit 
is  the  ultimate  objective.  Consequently,  production  and  income,  as  well  as  consu- 
mer/market requirements  are  predictable.  This  level  of  management  ensures  maximum 
yields  through  quality  control  of  planting  material,  timely  application  of  inputs  and  the 
benefit  of  an  informed  farming  community.  Alditionally,  the  dessert  bananas  in  the  AAA 
genome  group  tend  to  be  relatively  tolerant  or  resistant  to  banana  weevil  attack.  It  is  no 
wonder  therefore  that  serious  pest  problems  are  rare  in  this  system.  Banana  weevils  in 
particular  have  never  been  considered  serious  in  dessert  banana  plantations  (Ostmark 
1974). 

This  system  is  also  characterised  by  well-defined  crop  cycles,  usually  lasting  2-5  years 
after  which  it  is  uprooted  and  prepared  for  replanting  (\&lmayor  et  al.  1991).  This  action 
provides  a  fallow  effect  and  re -enforces  other  control  measures. 

The  limited  importance  of  pests  and  diseases  in  banana  plantation  systems  (com- 
pared to  backyard  or  subsistence  systems)  may  be  a  reflection  of  the  socio-economic 
differences  between  the  stakeholders  of  the  various  banana  cropping  systems.  Socio- 
economic factors,  especially  those  which  define  management  intensity,  may  play  a 
leading  role  in  determining  the  level  of  crop  losses  incurred  and  should  be  taken  into 
account  when  planning  crop  management  activities  in  banana-based  systems.  The 
validity  of  this  argument  is  reinforced  by  the  observation  that  semi-commercial  banana 
farmers  in  a  predominately  subsistence  banana  region  like  East  Africa  not  only  have 
higher  levels  of  management,  but  also  much  reduced  pest  problems.  It  therefore  follows 
that  technological  change  in  banana  subsistence  farming  communities  will  go  hand-in- 
hand  with  socio-economic  change.  An  informed  farming  community  that  ensures 
intensive  crop  management  and  highest  returns  to  investment  is  largely  responsible  for 
the  differences  between  this  system  and  the  other  two.  While  commercial  banana 
systems  are  attractive  financially,  they  do  not  support  cultivar  diversity,  being  largely 
monocultivar.  The  significance  of  this  becomes  apparent  in  the  face  of  a  marauding 
disease  such  as  Fusarium  wilt.  Acase  in  question  is  the  Race  4  (Fusarium  oxysporum  f. 
sp.  cubense)  which  has  led  many  farmers  in  South  Africa  to  abandon  banana  farming. 
This  is  contrasted  with  the  subsistence  systems  where  cultivar  diversity  ensures  that 
farmers  have  food  security  as  not  all  cultivars  succumb  to  the  disease  en  masse. 

Another  consideration  to  be  taken  into  account  relates  to  the  long-term  effects  on 
the  environment.  The  use  of  chemical  additives  and  heavy  equipment  to  improve  yields 
may  have  adverse  effects  on  the  environment  if  due  care  is  not  taken.  Use  of  pesticides 
may  alter  the  biotic  composition  of  the  specific  eco-region  while  the  use  of  heavy 
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equipment  may  alter  soil  structures.  In  areas  where  irrigation  is  based  on  rivers, 
soil/water  borne  diseases  are  readily  spread  down  stream  (Zaag  de  Beer,  pers.  comm.). 


Challenges  to  banana  research  planning  in  ESA 

The  above  account  attempted  to  briefly  expose  the  complexities  of  banana-based  systems 
in  ESA  In  the  backyard  garden  systems,  the  over-riding  challenge  to  research  planning 
appears  to  be  the  value  associated  with  bananas  in  this  system.  Consequently  the 
resource  commitment  to  the  implementation  of  change  technology  programmes  is 
expected  to  be  low.  Yet  as  already  pointed  out,  the  s)«tem  serves  as  a  breeding  foci  for 
pests  and  diseases,  some  of  which  will  easily  find  their  way  into  the  subsistence  systems 
with  which  they  usually  share  boundaries.  Possible  solutions  may  include  provision  of 
pest-free  planting  materials  as  well  as  resistant  cultivars.  However,  such  technical 
solutions  will  need  to  be  reinforced  by  supportive  policies. 

Another  important  challenge  to  research  planning  in  banana  systems  in  ESA  relates 
to  the  absolute  lack  of  information  at  a  local  level.  For  most  countries,  baseline 
information  about  the  local  banana  systems  have  not  been  collected  and  the  production 
constraints  characterised  [This  situation  exists  locally  in  many  backyard  garden  and 
subsistence  systems] .  In  such  cases  it  becomes  difficult  to  establish  how  important 
bananas/plantains  are  in  the  local  economy.  Wthout  this  information,  it  is  difficult  to 
influence  policy  in  favour  of  bananas  research  support.  Research  administrators  are 
more  likely  to  support  competing  priorities  (e.g.  other  less  environment-friendly  staples) 
than  bananas/plantains  due  to  the  lack  of  information  on  the  latter.  Where  possible, 
efforts  should  be  mounted  to  establish/estimate  production,  acreage  (yield), 
consumption  as  well  as  the  key  constraints  through  surveys  that  involve  all  levels  of 
stakeholder  and  ensures  broad  participation.  In  particular,  the  import-substitution  role 
of  bananas  should  be  elucidated. 

Except  for  one  or  two  countries  in  the  region,  the  most  important  challenge  to 
research  planning  and  execution  is  the  limited  resources  to  carry  out  an  agreed  research 
agenda.  In  most  countries  the  financial  commitment  to  banana  research  is  negligible 
and  so  is  the  number  of  trained  scientists  allocated  to  the  crop.  On  their  own  therefore, 
most  NARS  lack  both  the  financial  and  human  resources  for  banana  research. 

Many  of  the  NARS  address  banana  research  not  as  an  entity  programme  but  with  the 
broad  horticultural  fruits  program  where  banana  is  arbitrarily  allocated  a  priority  rating 
below  that  of  citrus  and  other  fruits.  Fortunately  for  banana  research  in  ESA,  the 
production  constraints  are  similar  across  the  region  and  the  realisation  of  this  fact 
helped  to  identify  region  level  priorities  which  in  turn  prompted  the  need  to  co-operate 
at  that  level.  Moreover  by  agreeing  to  work  on  common  problems  of  regional  importance, 
the  NARS  were  able  to  raise  the  critical  mass  for  resources  (human  and  financial) 
needed  to  address  the  identified  priority  constraints.  The  success  of  this  cooperation  will 
depend  on  the  participation  of  stakeholders  in  identifying  and  addressing  the  real  needs 
— food  security,  family  income  and  environmental  protection. 
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Contribution  a  I'etude  preliminaire 
de  I'influence  varietale 
sur  certaines  qualites 
organoleptiques  de  la  biere 
de  banane 

Ndungo  M.  Vigheri 


Abstract  -  Contribution  to  a  preliminary  study  on  the  influence  of  the  variety  on 
some  organoleptic  qualities  of  banana  beer 

A  screening  of  varieties  was  carried  out  witliin  the  Musa  germpiasm  collection  of  IRAZ 
regarding  the  organoleptic  qualities  of  banana  beer. 

Differences  were  observed  between  varieties  regarding  bunch  characteristics,  number  of 
droplets,  quantity  of  juice,  speed  of  fermentation,  pH,  alcohol  and  sugar  contents  of 
banana  beer. 

This  preliminary  study  allowed  the  classifi cation  of  the  banana  beer  cultivars  into  seven 
groups.  This  characterisation  is  important  and  con^itutes  a  prerequisite  for  breeding 
research  on  East  African  highland  beer  bananas. 

Resume 

Au  sein  de  la  collection  genet ique  de  bananiers  et  de  bananiers plantain  de  I'IRAZ,  un  cri- 
blage  varietal  a  ete  effectue  au  niveau  de  certaines  qualites  organoleptiques  de  la  biere 
de  banane. 

Une  difference  varietale  a  ete  observee  au  niveau  des  caracteristiques  du  regime,  du 
nombre  de  gouttelettes,  de  la  quantite  de  jus,  de  la  vitesse  de  fermentation,  du  pH,  de 
I'acidite,  de  la  teneur  en  alcool  et  en  sucre  de  la  biere  de  banane. 

Ainsi,  cette  etude  preliminaire  a  permis  de  classer  les  cultivars  a  biere  en  sept  groupes. 
Cette  caracterisation  est  importante  et  con^itue  un  prealable  aux  futures  travaux  d'ame- 
lioration  genet  ique  des  bananiers  d'altitude  a  biere  d' Afrique  de  I'Est. 

Introduction 

Sur  les  hauts  plateaux  de  la  partie  orientale  du  continent  africain  poussent  des  bana- 
niers acuminata  qu'on  ne  retrouve  nuUe  part  ailleurs  a  I'etat  naturel.  Cette  region 

IRAZ,  Gitega,  Burundi. 
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constitue,  en  effet,  le  centre  de  diversite  secondaire  des  bananiers  d'altitude  a  biere  et  a 
cuire  (Champion  1967). 

La  dilferenciation  de  ces  bananiers  se  serait  effectuee  grace  aux  modifications  ecolo- 
giques  particulieres,  renforcee  par  des  mutations  somatiques  successives  et  la  domesti- 
cation suivie  de  la  pression  de  selection  exercee  sur  ce  materiel  vegetal  (Champion  1967, 
1970,  Tezenas  du  IVbntcel  et  al.  1996). 

Les  bananiers  d'altitude  dWrique  de  I'Est  donnent  pres  de  15  %  de  la  production 
mondiale  et  sont  cultives  a  I'Est  de  la  Republique  Democratique  du  Congo,  au  Burundi, 
au  Rwanda,  a  I'Ouest  du  Kenya  et  en  Tanzanie  (IMBAP  1993).  Dans  ces  pays,  on  y  obser- 
ve une  grande  variabilite  morphologique  de  ces  bananiers. 

Les  etudes  relatives  a  la  diversite  genetique  des  bananiers  d'altitude  d'Afi-ique  de 
I'Est  sont  peu  nombreuses  en  depit  de  leur  importance  permanente  au  niveau  du  syste- 
me  agro-vivrier  et  de  la  securite  alimentaire  et  monetaire.  De  plus,  et  contrairement  aux 
autres  produits  vivriers,  la  biere  de  banane  issue  de  ces  varietes  a  une  forte  signification 
culturelle  et  sociale.  Elle  joue  un  role  de  premiere  ordre  dans  la  vie  quotidienne  des 
populations  de  la  region  des  Grands  Lacs  et  est  omnipresente  dans  toutes  les  ceremonies 
surtout  en  milieu  rural  (Ndungo  \igheri  1997). 

Sebasigari  ( 1990)  a  indique  que  les  bananiers  a  biere,  contrairement  a  ceux  a  cuire, 
presentent  des  particularites  et  notamment :  des  styles  de  fleurs  males  et  une  pulpe  crue 
ou  cuite  tres  amers,  la  presence  de  grosses  et  nombreuses  gouttelettes  a  la  surface  de  la 
pulpe. 

Dans  le  but  d'aller  un  peu  plus  loin  dans  la  connaissance  de  la  diversite  genetique 
peu  exploree  des  bananiers  a  biere  d'altitude  d'Afrique  de  I'Est,  notre  travail  a  constitue 
en  un  criblage  preliminaire  base  sur  certaines  qualites  organoleptiques  du  jus  mere  et 
de  la  biere  de  banane. 

Materiel  et  methode 

Cinq  regimes  de  21  bananiers  d'altitude  d'Afrique  de  I'Est  et  d'un  clone  exotique  ont  ete 
recoltes  dans  la  collection  regionale  de  I'lRAZ  situee  a  IVfeshitsi  ( 1 650  m  d'altitude)  au 
Burundi. 

La  methode  d'extraction  du  jus  et  de  la  fabrication  de  la  biere  de  banane  utilisee  est 
celle  generalement  pratiquee  dans  la  region  des  Grands  Lacs  (Champion  1970,  Munyan- 
ganizi  1975,  Sebasigari  1990,  Davies  1995,  Kyamuhangii  e  et  al.  1995). 

Les  analj^es  relatives  aux  caracteristiques  du  regime,  au  nombre  de  gouttelettes,  au 
pH,  a  I'acidite  totale  titrable,  a  la  teneur  en  sucre  du  jus-mere  (non  dilue)  et  d'alcool  de 
la  biere  primaire  ont  ete  eflfectuees  uniquement  sur  cinq  cultivars  bien  representes  dans 
le  systeme  d'exploitation  agricole  du  Burundi.  11  s'agjt  des  clones  d'Afrique  de  I'Est  :  Igj- 
paca,  Igihonyi,  Ikiyove,  Igitsiri  et  du  cultivar  exotique  Kayinja  (Pisang  awak). 

Le  nombre  de  gouttelettes  a  ete  obtenu  en  faisant  un  comptage  sur  quatre  endroits 
differents  d'une  surface  de  1  cm~  de  la  pulpe  de  banane  fraichement  cueillie  et  eplu- 
chee,  prelevee  au  milieu  de  la  deuxieme  main. 
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Pour  la  determination  du  pH,  nous  avons  utilise  la  methode  potentiometrique  en 
plongeant  les  electrodes  du  pH  metre  dans  un  becher  de  100  ml  contenant  20  ml  de 
Techantillon. 

L'acidite  totale  titrable  (ATI)  a  ete  determinee  par  un  dosage  potentiometrique. 
L'acidite  totale  a  ete  neutralisee  par  une  solution  de  NAOH  0,1  N. 
Ainsi, 

AIT=Nbx\fexKx  1000 

oil  Nb  =  Normalite  de  NAOH 

Vb  =  \61ume  (ml)  de  NAOH  utilise  pour  le  titrage 
\&   =  \61ume  (ml)  de  I'echantillon 
K    =  0.067  (acide  malique). 

Les  solides  totaux  solubles  ont  ete  determines  en  utilisant  un  reflactometre  type 
AIAGO  echelonne  de  0  a  32  %  Les  sucres  totaux  constituent  des  composants  importants 
des  solides  solubles  totaux  (Dadzie  et  Orchard  1996). 

La  teneur  en  alcool  de  la  biere  de  banane  a  ete  determinee  par  viscosimetrie.  Son 
principe  consiste  a  deduire  le  taux  d'alcool,  en  comparant,  a  partir  des  courbes  standard 
prealablement  tracees,  le  tauxde  viscosite  de  I'echantillon  (solution  alcoolique)  a  celui 
de  I'ethanol  95  %  II  faut  done  faire  correspondre,  sur  les  courbes  standard,  les  temps 
obtenus  pour  chaque  viscosimetrie  et  deduire  la  teneur  en  alcool  correspondante  (Ym- 
shi,  communication  personnelle) . 

L'estimation  de  certaines  caracteristiques  organoleptiques  de  la  biere  de  banane 
s'est  faite  par  un  jury  de  degustation  compose  de  dix  personnes.  La  degustation  a  con- 
cerne  22  varietes  et  s'est  effectuee  a  partir  du  deuxieme  jour  de  fermentation  de  la  biere 
ordinaire  (obtenue  a  partir  du  jus  dilue).  Elle  s'est  arretee  au  jour  oil  les  degustateurs 
ont  estime  que  la  boisson  devenait  impropre  a  la  consommation.  Les  parametres  (acidi- 
te,  Sucre,  alcool,  arome)  ont  ete  principalement  pris  en  compte  dans  la  degustation. 
Chaque  attribut  a  regu  une  cote  1  (mediocre)  et  5  (excellente).  L'appreciation  finale 
s'est  faite  de  la  maniere  suivante  : 

excellente  biere  :  cote  >  16/20 

tres  bonne  biere  :  cote  =  14-15/20 

bonne  biere  :  cote  =  12-13/20 

assez  bonne  biere  :  cote  =  10-1 1/20 

mauvaise  biere  :  cote  <  10/20. 


Resultatset  discussion 

Rendement  en  jus  mere  et  nombre  de  gouttelettes 

Les  caracteristiques  de  cinq  varietes  relatives  au  regime,  au  rendement  en  jus-mere  et 
au  nombre  de  gouttelettes  sont  donnees  dans  le  tableau  1. 

Le  poids  du  regime  mur  des  bananiers  etudies  represente  82  a  87  %de  celui  du  re- 
gime vert. 
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Tableau  1.  Caracteristiques  du  poidsde  regime,  du  rendement  en  jus-mere  et  du 
nombre  de  gouttelettes de  cinq  varietes etudiees. 


Variete 

Caracteristiques 

Igipaca 

Igitsiri 

Kayinja 

Iklyove 

Igilionyi 

Poidsdu  regime  vert  (l^g) 

7.15 

5.75 

7.00 

6.90 

6.55 

Poidsdu  regime  mur 
(% /regime  vert) 

87 

84 

84 

84 

82 

Poids puipe  (kg) 

3.94 

2.60 

3.61 

3.10 

3.60 

Rendement  jus-mere/ 
Poids  regime  vert  (%) 

33b* 

33b 

222a 

29b 

32b 

Ftendement  ju&mere/ 
Poids puIpe  (%) 

61  bv 

73b 

43a 

63b 

60b 

Nombre  de  gouttelettes 

9a 

17c 

7a 

11b 

8.5a 

*  Leschiffresn'ayant  pas  les  memes  lettres  horizontalement  sont  statistiquement  differents. 


Le  rendement  en  jus-mere  par  rapport  au  poids  du  regime  vert  se  situe  entre  29  et 
33  %hormis  celui  du  cultivar  Kayinja  (ABB)  qui  est  signiiicativement  inferieur  aux 
quatre  clones  d'altitude. 

Hecq  et  al.  1963,  cites  par  Davies  ( 1995),  avaient  reporte  un  rendement  en  jus-mere 
des  bananiers  du  Kivu  (Republique  Dsmocratique  du  Congo)  de  27-33  %  Evalue  par  rap- 
port au  poids  de  la  pulpe,  le  rendement  en  jus-mere  du  clone  Igitsiri  est  tres  signiiicati- 
vement et  signiiicativement  superieur  a  ceux  du  cultivar  Kayinja  et  des  autres  bananiers 
d'altitude  Igipaca,  Ikiyove  et  Igihonyi  respectivement. 

Le  nombre  de  gouttelettes  de  la  variete  Igitsiri  est  superieur  de  maniere  hautement 
significative  respectivement  a  celui  produit  par  les  clones  Kayinja,  Igipaca,  Igihonyi  et 
Ikiyove. 

Ces  resultats  preliminaires  montrent  qu'il  existe  une  drfference  varietale  au  niveau 
du  rendement  en  jus-mere  et  du  nombre  des  gouttelettes. 

Caracteristiques  chimiquesdu  jus-mere  et  de  la  biere 

Les  caracteristiques  chimiques  du  jus-mere  et  de  la  biere  speciale  du  3*^  jour  de  fermen- 
tation de  cinq  varietes  etudiees  sont  donnees  dans  le  tableau  2. 

Le  jus-mere  de  Kayinja  a  le  pH  le  plus  bas  tandis  que  les  cultivars  Igihonyi  et  Ikiyove 
presentent  le  pH  du  jus-mere  le  plus  eleve.  Au  niveau  de  la  biere,  nous  avons  constate 
que  les  clones  Kayinja  et  Igipaca  ont  le  pH  le  plus  bas.  Les  varietes  Igihonyi  et  Igitsiri 
presentent  une  position  intermediaire  tandis  que  le  clone  Ikiyove  possede  la  biere  ayant 
le  pH  le  plus  eleve. 

L'acidite  totale  titrable  du  jus-mere  de  Kayinja  et  de  Igipaca  est  la  plus  faible.  Le  cul- 
tivar Ikiyove  presente  l'acidite  totale  titrable  de  jus-mere  la  plus  elevee.  Les  vins  de 
clones  Igihonyi  et  Ikiyove  ont  l'acidite  totale  titrable  le  plus  significativement  elevee. 

En  outre,  le  pHet  l'acidite  totale  titrable  de  la  biere  du  deuxieme  jour  sont  significa- 
tivement differents  de  ceux  du  jus-mere.  Le  pH  de  la  biere  diminue  et  l'acidite  totale 
titrable  augmente  significativement  au  cours  de  la  fermentation. 
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Tableau  2.  Les caracteristiques chimiques  du  jus-mere  et  de  la  biere. 
Caracteristiques  Varietes 


Igipaca        Igitsiri         Kayinja       Ikiyove  Igihonyi 


pH 

jus-mere 

4.68b* 

4.62b 

4.52a 

4.74c 

4.73c 

biere 

4.20a 

4.32b 

4.17a 

4.45c 

4.24b 

Acidite  totale 

jus-mere 

4.8a 

5.2b 

4.9a 

6.9c 

5.3b 

titrable  (g/l) 

biere 

6.6a 

6.1a 

8.5b 

10.8c 

13.3c 

Solide  total 

jus-mere 

21.5b 

22.1b 

25.1c 

20.5a 

18.9a 

soluble  (Brix) 

biere 

8.8c 

7.0b 

11.3d 

8.8c 

5.8a 

A 1  cool  (%  v/v) 

biere 

7.8a 

8.6b 

9.6c 

7.1a 

7.9a 

*  Leschiffres  n'ayant  pas  les  memes  lettres  horizontalement  sont  statistiquement  differents. 


II  est  evident  que  lorsque  le  pH  de  la  biere  diminue  au  cours  de  la  fermentation,  son 
acidite  totale  titrable  augmente. 

Nos  resultats  montrent  que  les  varietes  etudiees  se  comportent  differemment  au 
niveau  de  revolution  du  pHet  de  I'acidite  totale  titrable.  Cela  pourrait  s'expliquer  par  la 
quantite  et  la  proportion  de  differents  acides  organiques  presents  dans  le  jus-mere  ou  la 
biere  des  varietes  utilisees. 

Les  cultivars  Igihonyi  et  Ikiyove  d'une  part,  et  le  clone  Kayinja  d'autre  part,  presen- 
tent  une  teneur  en  sucres  totaux  respectivement  la  plus  faible  et  la  plus  elevee.  Pour 
toutes  les  varietes  etudiees,  la  teneur  en  sucres  diminue  significativement  et  se  trans- 
forme  en  alcool  au  cours  de  la  fermentation. 

Les  varietes  Kayinja  et  Igihonyi  ont  les  teneurs  en  sucre  et  en  alcool  respectivement 
les  plus  elevees  et  les  plus  faibles.  En  revanche,  deux  varietes  (Igipaca  et  Igihonyi)  se 
comportent  differemment  quant  a  leurs  teneurs  en  sucre  et  en  alcool.  En  effet,  la  teneur 
du  sucre  du  jus-mere  du  clone  Ikiyove  est  statistiquement  egale  a  celle  de  la  variete  Igi- 
honyi. La  teneur  en  sucre  contenue  dans  sa  biere  est  tres  significativement  superieure  a 
celle  de  Igihonyi.  En  revanche  le  taux  d'alcool  de  ces  deux  varietes  sont  statistiquement 
identiques.  Au  niveau  du  cultivar  Igipaca,  la  teneur  elevee  en  sucre  du  jus-mere  ne  se 
materialise  pas  dans  le  taux  d'alcool  qui  reste  statistiquement  identique  a  celui  du  clone 
Igihonyi.  Nos  resultats  montrent  qu'il  existerait  des  differences  au  niveau  de  la  transfor- 
mation du  sucre  en  alcool  chez  les  varietes  etudiees. 

Categorisation  de  la  biere  de  banane 

Le  tableau  3  presente  un  classement  issu  des  resultats  de  I'appreciation  organoleptique, 
suivant  les  criteres  decrits  ci-dessus,  au  cours  de  la  fermentation  de  la  biere  ordinaire  de 
banane  des  cinq  varietes  etudiees. 

Le  jury  de  degustation  a  classe  les  varietes  etudiees  de  la  maniere  suivante  : 

•  Qasse  I  :  Kayinja/Fougamou 

•  Qasse  2  :  Guineo  negro 
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Tableau  3.  Categorisation  de  la  biere  de  banane  par  le  jury  de  degustation. 


Classement  desvarietes 


Duree  de  garantie 

(jour  de  fermentation  de  la  biere) 

1 

2 

3 

4 

5 

6 

7 

2 

E 

E 

E 

TB 

TB 

B 

AB 

3 

E 

TB 

TB 

B 

AB 

M 

M 

4 

TB 

TB 

B 

AB 

M 

5 

B 

B 

AB 

M 

6 

B 

M 

M 

7 

M 

E :  excellente,  TB  :  tres  bonne,  B  ;  bonne,  AB  :  assez  bonne,  M  :  mediocre. 


•  Qasse  3  :  Igjtsiri,  Impyisi,  Naine  de  Nyangezi,  Chibulangombe,  Ngamatayari,  Indenge 

•  Qasse  4  :  Ikiyove,  Ikimpungwe,  Ndiku,  Nyabukumu 

•  Qasse  5  :  Igipaca,  Kabura,  Ingote  de  Rutshuru,  Nyamabere,  Isha,  Gashulie,  Nchumba- 
hoko 

•  Qasse  6  :  Igihonyi,  Muhongoroko 

•  Qasse  7  :  Rugari. 

Conclusions et  perspectives 

Nos  resultats  preliminaires  montrent  qu'il  y  a  une  difference  varietale  au  niveau  du  ren- 
dement  en  jus-mere  et  du  nombre  de  gouttelettes.  II  convient  d'etudier  dans  quelles 
mesures  ces  caracteres  seraient  influences  par  I'environnement. 

Les  varietes  donnant  le  jus-mere  tres  sucre  ont  un  taux  d'alcool  eleve  avec  une  aci- 
dite  totale  titrable  peu  elevee.  Ces  clones  ont  tendance  a  etre  plus  apprecies.  La  biere  de 
ces  varietes  accuse  une  faible  vitesse  de  fermentation.  Le  clone  Kayinja  entre  dans  cette 
categoric. 

En  revanche,  le  cultivar  Igihonyi  possede  le  taux  en  sucre  le  plus  faible  et  I'acidite 
totale  titrable  la  plus  elevee.  II  a  ete  observe  que  la  biere  cette  variete  se  deteriore  rapi- 
dement. 

Oi  criblage,  au  niveau  des  analyses  chimiques,  comportant  des  nombreuses  varietes 
est  necessaire  pour  confirmer  ces  resultats. 

Ce  travail  a  permis  de  classer  les  varietes  suivant  les  qualites  organoleptiques  appre- 
ciees  par  les  consommateurs.  C'est  un  atout  important  pour  I'amelioration  genetique  des 
bananiers  d'altitude  en  effectuant  un  criblage  varietal  suivant  le  gout  de  I'utilisateur. 

En  outre,  cette  categorisation  organoleptique  a  permis  de  confirmer  ou  d'infirmer 
des  synonymies  decelees  lors  de  la  caracterisation  basee  sur  les  criteres  morphologiques 
dans  la  collection  genetique  des  bananiers  et  bananiers  plantains  de  I'lRAZ. 

Des  travaux  ulterieurs  pourront  approfondir  la  composition  chimique  du  jus  ou  de  la 
biere  de  banane  pour  une  meilleure  comprehension  de  la  vitesse  de  fermentation.  Des 
etudes  biochimiques  et  moleculaires  sont  indispensables  pour  la  caracterisation  plus 
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fine  de  bananiers  d'altitude  afin  d'une  meilleure  comprehension  de  leur  differenciation 
genetique  specifique  et  de  mecanismes  intrinseques  separant  les  clones  du  meme  sous- 
groupe. 


References 

Champion  J.  1967.  Notes  et  documents  sur  les  bananiers  et  leur  culture.  Tome  I.  Botanique  et 

genetique  des  bananiers.  IFAQ  edition  SETCD,  Paris.  214pp. 
Champion  J.  1970.  La  culture  du  bananier  au  Rwanda.  Fruits  25(3):  161-168. 
Dadzie  B.  K& J.E.  Orchard,  J.-F.  1996.  Post-harvest  criteria  and  methods  for  routine  screening  of 

banana/plantain  hybrids.  IMBAP  Technical  Guidelines  2.  IMBAP,  IVbntpellier,  France.  64pp. 
Davies  G.  1995.  Banana  and  plantain  in  the  East  Africa  highlands.  Pp.  493-508  in  Bananas  and 

Plantains  (S.  Gowen,  ed.).  Chapman  &Hall,  UK 
IMBAP.  1993.  Annual  Report.  IMBAP,  IVbntpellier,  France.  72pp. 

Kyamuhangire  W,  J.  Aked  &R  Gensi.  1995.  Ihe  level  and  extent  of  banana  be\erage  processing  in 

Uganda.  MusAfnca  7:  8-11. 
Minyanganizi  B.  1975.  La  technologic  de  I'extraction  du  jus  de  bananes  et  sa  vinification.  These 

de  Doctorat.  Faculte  des  Sciences  Agronomiques,  Gembloux,  Belgique. 
Ndungo  Vigheri.  1997.  La  Recherche  sur  le  bananier  et  bananier  plantain  a  IIRAZ  Priorites  et 

strategies.  Communication  presentee  au  «  3rd  BARMiSA  Steering  Cbmmittee  IVfeeting  »,  4- 

6  novembre  1997,  Kampala,  Uganda. 
Sebasigari  K  1990.  Principaux  caracteres  de  determination  dans  la  caracterisation  morphologique 

des  bananiers  triploides  acuminata  d'Afrique  de  I'Est.  Pp.  124-139  in  Identification  of  genetic 

diversity  in  the  genus  Musa  (RL.  Jarret,  ed.).  IMBAP,  IVbntpellier,  France. 
Tezenas  Du  IVbntcel  H,  F.  Ckrreel  &F.  Bakry.  1996.  Improve  the  diploids  :  the  key  for  banana 

breeding.  Pp.  119-128  in  New  frontiers  in  resistance  breeding  for  nematode,  Fusariiim  and 

Sigatoka  (E.  Frison,  J.-P.  Horry  &D.  De  \\&ele,  eds).  IMBAP,  IVbntpellier,  France. 


Copytighled  material 


Copytighled  material 


Asie  -  Pacifique 
Asia-  Pacific 


Copytighled  material 


Copytighled  material 


Asie/Pacifique  -  Asia/Pacific  :  A.  Molina  and  R.V.  Valmayor 


423 


Banana  production  systems 
in  Southeast  Asia 


Agustin  B.  Molina  and  R.  V.  Valmayor 


Resume  -  Les  systemes  de  production  du  bananier  en  Asie  et  dansle  Pacifique 

La  region  Asie/Pacifique  est  le  centre  d'origine  du  genre  IVIusa  et  ii  est  fort  probable  que 
la  domestication  des  bananiers  ait  debute  dans  cette  region.  La  culture  du  bananier  pos- 
sede  doncune  longue  histoire  en  Asie  et  lesbananes  continuent  a  etre  la  culture  fruit iere 
la  plus  importante  produite  dans  la  region.  En  Indoneae,  en  Thai'lande,  au  Viet-nam,  aux 
Ptiilippines,  dans  le  Pacifique  Sud,  au  Sri  Lanka,  au  Bangladesh  et  en  Inde,  les  bananes 
sont  la  premiere  culture  fruitiere,  et  elles  jouent  aussi  un  role  important  dans  les  econo- 
mies de  I'Australie,  de  la  l\/lalaisie,  de  la  Chine  et  de  Taiwan.  Chaque  pays possede  un  cer- 
tain nombre  de  cultivars  importants,  comprenant  des  bananes  a  cuire  de  type 
«  balbisiana  »  et  des  varietes  dessert  de  type  «  acuminata  ».  Lesstatistiquesde  production 
de  la  FAO  indiquent  que  I'Asie  et  le  Pacifique  produisent  environ  un  tiers  des  bananes  et 
bananes  plantain  produites  dans  le  monde  entier.  Les  bananiers  sont  cultives  dans  des 
conditions  de  sol,  de  climat,  de  facteurs  biotiques  et  socio-economiques  variees  et  on 
reconnalt  quatre  systemes  de  production  principaux:  les  cultures  de  case  au  a  petite 
echelle,  les  sy^emes  de  cultures  en  melange,  les  cultures  de  rente  des petits  producteurs, 
et  les  plantations  des  exploitations  commerciales  ou  de  I'agro-industrie.  Ces  ^stemes  de 
production  sont  bien  differenciespar  les  pratiques  culturales,  les  rendements  obtenus,  les 
consommateurs  et  les  systemes  de  commercialisation.  Alors  que  la  plupart  de  la  produc- 
tion est  consommee  localement,  quelques pays  export ent  a  d'autresvoians  aaatiques  non 
producteurs  de  bananes.  Les  plans  de  culture,  les  varietes  plantees  et  les  intrants  sont 
ausa  influences  par  des  considerations  climatiques,  biotiques,  et  socio-economiques.  Les 
ravageurs  et  les  maladies  sont  les  principaux  facteurs  limitant  la  production  dans  la 
region.  Dans  cet  article,  les  quatre  systemes  de  production  et  I'influence  des  divers  fac- 
teurs biotiques,  abiotiques,  et  socio-economiques  sur  ces  systemes  sont  discutes. 

Abstract 

The  Asia/Pacific  region  is  the  centre  of  origin  of  the  genus  Musa  and  it  is  believed  likely 
that  bananas  were  first  domesticated  here.  Banana  cultivation  thus  has  a  long  history  in 
Asia  and  bananas  continue  to  be  the  most  important  fruit  crop  produced  in  the  region.  In 
Indonesia,  Thailand,  Vietnam,  the  Philippines,  the  South  Pacific,  Sri  Lanka,  Bangladesh 
and  India,  bananas  are  the  premier  fruit  crop,  while  they  also  play  an  important  role  in 
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the  economies  of  Australia,  IVIalaysia,  Cliina  and  Taiwan.  Eacli  country  lias  a  number  of 
important  cultivars,  wtiicli  include  "balbisiana-fype"  cooking  bananas  and  "acuminata- 
type"  dessert  varieties.  FAO  production  statistics  indicate  that  Asia  and  the  Pacific 
produces  about  a  third  of  the  world'stotal  banana  and  plantain  production.  Bananas  are 
grown  under  diverse  soil,  climatic,  biotic,  and  socio-economic  atuations  and  four  main 
production  systems  are  recognised.  These  are:  backyard  or  small-scale  farming,  mixed- 
cropping  production  systems,  commercial  smallholder  production  sy^ems,  and  corporate 
farms  or  agribusiness  plantations.  These  production  systems  are  clearly  defined  in  terms 
of  production  practices,  yield  outputs,  consumers  and  marketing  systems.  While  most  of 
the  produce  is  consumed  locally,  a  few  countries  export  to  other  non-banana  producing 
Asian  neighbours.  Cropping  patterns,  varieties  planted  and  production  inputs  are  also 
influenced  by  climatic,  biotic,  and  socio-economic  considerations.  Pests  and  diseases  are 
the  major  production  con^raints  in  the  region.  In  this  paper,  the  four  production  systems, 
and  the  influence  of  the  various  biotic,  abiotic,  and  socio-economic  factors  on  these 
systems,  are  discussed. 

Introduction 

Bananas  are  considered  to  be  one  of  the  earliest  fruits  cultivated  by  man.  The  oldest 
reference  to  banana  appears  in  the  Ramayana,  a  Sanskrit  epic  written  by  X^ilmiki  in 
2029  B.C.  The  victorious  armies  of  Alexander  the  Great  described  the  cultivation  of 
banana  in  the  lower  Hindus  Wley  of  India  in  327  B.C.  South  China  is  another  area  where 
banana  cultivation  dates  back  to  ancient  times.  Scriptures  written  during  the  reign  of 
Han  dynasty  (206  B.C. -220  AD.)  mentioned  the  cultivation  of  banana  more  than 
2000  years  ago.  Because  of  its  antiquity,  its  long  history  of  domestication  in  India  and 
China  and  the  great  diversity  of  dessert  and  culinary  cultivars  present  in  these  two 
countries,  some  writers  believed  that  bananas  originated  in  India  or  China.  However, 
results  of  banana  exploration  missions  undertaken  during  the  middle  part  of  this  century 
and  the  subsequent  cytogenetic  and  classification  studies  of  Musa  germplasm  collected 
showed  that  bananas  actually  originated  in  Southeast  Asia. 

From  its  center  of  origin,  the  banana  was  introduced  to  Africa,  Latin  America  and  the 
South  Pacific.  Presently,  this  fruit  is  grown  in  more  than  120  countries.  Bananas  are 
popular  due  to  various  good  reasons.  Firstly,  fruiting  is  non-seasonal  thereby  providing 
the  farmers  with  a  constant  source  of  food  and  steady  income  the  whole  year  round. 
Secondly,  bananas  are  early  maturing  but  its  productive  life  is  long  extended.  Many 
cultivars  produce  fruits  in  less  than  a  year  after  planting  but  well-managed  plantations 
remain  productive  for  20  years  or  more.  Third  reason  is  high  productivity.  Few  food  crops 
can  equal  the  40-50  tons  of  fruit  per  hectare  per  year.  Fourth  reason  is  its  wide 
adaptability  Proper  selection  of  cultivars  will  allow  the  production  of  dessert  or  cooking 
bananas  under  a  wide  range  of  ecological  conditions.  Drought  resistant  varieties,  cold 
tolerant  cultivars,  immunity  to  some  pests  and  diseases  extend  the  ecoregional  adap- 
tation of  banana  agriculture. 
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The  1997  production  statistics  of  FAO  reported  the  world  output  of  87.5  million  tons 
of  bananas  and  plantains  which  is  almost  equally  divided  among  Africa,  Latin  America 
and  the  Caribbean  and  Asia  and  the  Pacific  (Table  1).  Acloser  scrutiny  of  the  production 
figures,  however,  show  that  plantains  are  most  important  in  Africa  where  76%  of  the 
continent's  total  output  is  classified  as  plantains.  The  reverse  is  true  for  Latin  America 
and  the  Caribbean  because  bananas  comprise  77%  of  the  region's  total  production  and 
only  23%are  classified  as  plantains.  The  case  of  Asia  and  the  Pacific  is  different  because 
production  statistics  of  member  countries  in  the  region  do  not  differentiate  plantains 
from  bananas  (Table  2).  The  distinguishing  characteristics  used  to  differentiate 
plantains  from  bananas  in  Africa  and  elsewhere  do  not  apply  in  Asia,  its  center  of 
diversity.  Many  cultivars  possess  characteristics  that  transcend  what  supposedly  are 
unique  to  either  bananas  or  plantains  only.  The  FAO  production  statistics  for  Asia  and 
the  Pacific  is  100%  banana.  An  important  similarity  between  Africa  and  Asia  and  the 
Pacific  is  that  most  of  their  produce  is  consumed  locally  thereby  contributing  signif- 
icantly to  food  security  in  the  developing  world. 

Export  banana  is  an  important  dollar  earner  of  exporting  countries.  Export  data  show 
that  only  about  15%  of  the  world  banana  export  market  come  from  the  Far  East 
(Table  3).  The  export  bananas  are  mainly  of  the  Cavendish  cultivars.  The  Philippines  is 
the  major  exporting  country  although  some  countries  have  been  developing  their 
production  for  this  market.  Most  of  these  are  managed  by  multinational  companies.  The 
volume  of  exported  bananas  has  steadily  increased  during  the  last  10  years  (Table  4). 

Table  1.  World  production  of  bananas  and  plantainsin  each  region  (1000  tons). 


Region  Bananas  Rantains  Total 


Asia  and  tiie  Pacifi  c 

26,773 

855 

27,628 

Latin  America  and 

thie  Caribbean 

24,028 

6,896 

30,924 

Africa 

6,766 

21,870 

28,636 

Total 

57,913 

29,621 

87,534 

Source:  FAO  1997. 

Table  2.  Asia  and  the  Pacifi  c  production  of  bananas  and  plantains 

in  1997  (1000  tons). 

Country 

Bananas 

Plantains 

Total 

India 

9,935 

9,935 

Indonesia 

4,600 

4,600 

Philippines 

3,292 

3,292 

China 

3,141 

3,141 

Thailand 

1,750 

1,750 

Vietnam 

1,282 

1,282 

Others 

2,773 

855 

2,773 

Total 

26,773 

855 

27,628 
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Table  3.  Export  bananas  by  region  (million  19-kg  boxes). 


Region 

1985 

1988 

1991 

1994 

1997 

1998* 

South  America 

101.1 

127.0 

199.5 

239.1 

274.2 

289.7 

Central  America 

152.2 

165.9 

194.7 

210.9 

232.3 

248.5 

Far  East 

42.0 

47.5 

51.1 

59.1 

88.9 

101.5 

ACP 

62.7 

70.7 

73.5 

72.5 

53.0 

58.0 

Africa 

26.9 

28.2 

Total 

358.8 

411.1 

518.8 

581.6 

675.3 

725.9 

*  projected 

Table  4.  Export  bananas- 

Far  East  (million  19-kg  boxes). 

Region 

1985 

1988 

1991 

1994 

1997 

1998* 

i^ilippines 

36.6 

42.9 

44.6 

53.7 

74.0 

86.8 

Taiwan 

5.4 

4.6 

6.5 

3.2 

4.0 

3.8 

Malaysia 

0 

0 

0 

0.3 

3.9 

3.2 

Indonesia 

0 

0 

0 

1.3 

3.2 

3.6 

China 

0 

0 

0 

0.4 

3.8 

4.1 

Total 

42.0 

47.5 

51.1 

58.9 

88.9 

101.5 

*  projected 


Important  banana  cultivarsin  Southeast  Asia 

The  center  of  origin  for  bananas  is  also  its  center  of  diversity.  In  Southeast  Asia,  the 
consumers  have  a  wide  selection  of  dessert  and  cooking  cultivars.  Banana  varieties  vary 
in  color,  size,  shape  and  utility.  The  important  commercial  cultivars  in  Southeast  Asia  are 
presented  in  Table  5. 

Banana  production  systems 

Banana  production  in  Southeast  Asia  has  been  classified  into  four  systems.  The  most 
common  is  backyard  production  and  the  farmers  grow  bananas  primarily  for  home 
consumption.  The  choice  of  cultivars  grown  depends  on  family  requirements  whether 
dessert  or  cooking  bananas,  quality  preferences  of  household  members  and  ease  of  pro- 
duction. In  the  backyard  production  system,  labor  is  entirely  supplied  by  family  mem- 
bers. Neither  commercial  fertilizers  nor  pesticides  are  used,  only  compost  and  animal 
manure  are  applied. 

The  second  most  popular  is  the  mixed-crop  production  system.  In  Southeast  Asia,  the 
fruit  industry  is  primarily  a  smallholder  enterprise  and  bananas  are  grown  with  other 
crop  commodities.  In  the  mixed-crop  production  system,  bananas  can  be  the  primary 
crop  or  only  a  secondary  crop,  the  permanent  crop  or  a  temporary  crop.  A  common 
practice  in  Southeast  Asia  is  to  plant  banana  as  nurse  crop  to  shade-loving  plants  such  as 
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Table  5.  Important  commercial  cultivarsof  banana  In  Southeast  Asia. 

Country 

Dessert  varieties 

Cooking  varieties 

Indonesia 

Pisang  Ambon  Putili 

Pisang  Kepok 

Pisang  Ambon  Lumut 

Pisang  Oli 

Pisang  Raja  Sereh/Susu 

Pisang  Kosta 

Rsang  Raja*  * 

Rsang  Tanduk* 

Pisang  Barangan 

Rsang  Nangka 

Pisang  Mas 

Malaysia 

Rsang  Mas*** 

Pisang  Awak 

Rsang  Rastali 

Pisang  Raja** 

Pisang  Embun 

Pisang  Nangka* 

Pisang  Berangan 

Pisang  Tandok* 

Pisang  Masak  Hijau 

Pisang  Abu/Nipah 

Rsang  Lemak  Manis 

Thailand 

Kluai  Hom  Thong*  *  * 

Kluai  Namwa*  * 

Kluai  Khai 

Kluai  Hakmuk 

Kluai  Lep  Mu  Nang 

Vietnam 

Chuoi  Ngu 

Chuoi  Mat 

Chuoi  Tien 

Chuoi  Sap 

Chuoi  Tieu 

Chuoi  Tay 

Chuoi  Bom 

Philippines 

Lakatan 

Saba 

l_atundan 

Sabang  Puti 

Bungulan 

Cardaba 

Inarnibal 

Turangkog 

Amas 

Matavia 

Morado 

Tindok* 

Giant  Cavendish*** 

Laknau* 

Grande  Maine*  *  * 

*  Plantain;  *  *  Eaten 

fresh;***  Export  variety. 

cacao,  coffee,  black  pepper,  nutmeg,  etc.  But  in  some  cases,  banana  is  the  crop  grown 
under  the  shade  of  taller  plants  as  in  coconut  plantations.  In  Malaysia  and  southern 
Philippines  where  plantation  crops  are  extensively  grown,  banana  is  often  planted  as  a 
temporary  intercrop  to  the  young  rubber  and  oil  palms.  The  banana  provides  income 
during  the  non-productive  stage  of  the  permanent  crop.  Once  the  primary  crop  becomes 
established  and  the  bananas  interfere  with  the  rubber  or  oil  palms,  the  bananas  are 
eliminated.  In  some  parts  of  the  Philippines,  coconuts,  bananas,  papayas  and  pineapple 
are  grown  in  the  same  area  under  a  multi-story  combination.  A  banana-based  cropping 
system  highly  recommended  in  Southeast  Asia  is  to  plant  short  duration  crops  between 
the  rows  of  newly  planted  banana.  The  catch  crops  can  profitably  utilize  the  vacant 
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spaces  without  competing  with  the  primary  crop.  Figure  1  illustrates  the  production  of 
mungbean  and  corn  before  the  banana  leaf  canopy  completely  occupy  the  open  spaces 
between  the  rows  of  banana  and  intercept  the  sunlight.  The  rows  of  mungbean  attain 
their  maximum  growth  in  about  40  days  and  are  harvested  before  70  days.  The  rows  of 
corn  then  take  over  the  space  of  harvested  mungbean  and  the  corn  mature  is  about  120 
days.  At  this  time,  the  banana  canopy  may  completely  cover  the  interspaces  and 
effectively  control  the  growth  of  weeds  below. 

An  emerging  popular  production  system  is  the  commercial  smallholder  plantation 
where  bananas  are  grown  as  a  monocrop  in  areas  ranging  from  2  to  20  ha.  This 
production  system  is  proliferating  near  population  centers  where  market  demand  is 
strong  and  steady.  The  selection  of  cultivars  grown  is  dictated  by  consumers' 
preferences,  prevailing  agroclimatic  conditions  and  pest  and  disease  situation.  In  the 
commercial  smallholder  plantations,  the  farmers  apply  commercial  fertilizers  and 
pesticides.  They  also  hire  labor  to  control  weeds  and  in  some  locations  to  irrigate  the 
farm. 

Large  commercial  banana  plantations  that  grow  fruit  for  the  export  markets  are  also 
found  in  Southeast  Asia,  specifically  in  the  Philippines.  These  modern  corporate-farms 


250  125  50         0         30  125  250 


Lateral  spread  of  plants  in  rows  (cm) 

Key  : 
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Figure  1.  Lateral  spread  of  banana  and  intercrops asa  function  of  time. 
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cater  to  the  exacting  requirements  of  the  banana  export  trade.  Corporate  farms  are 
capital  intensive  and  involve  heavy  investments  in  plantation  infrastructure.  Production 
practices  are  applied  at  optimum  levels  and  productivity  is  very  high.  Quality  of  the 
produce  is  of  primary  consideration. 


Banana  production  under 
adverse  environments 

Abioticfactors 

The  most  serious  climatic  problem  that  confront  commercial  producers  of  banana  in 
Asia  and  the  Pacific  are  the  tropical  storms  and  typhoons.  Bananas  are  sensitive  to 
strong  winds,  especially  for  tall  cultivars  bearing  a  heavy  bunch  of  fruit.  Storms  at  54  to 
72  kph  cause  serious  blowdowns  and  typhoons  at  more  than  72  kph  can  result  in 
complete  destruction  of  banana  plantations.  Taiwan,  South  Qiina,  Vietnam,  northern 
and  central  Philippines  and  many  island  countries  in  the  South  Pacific  are  annually 
subjected  to  this  calamity.  But  the  occurrence  of  typhoons  is  seasonal  and  it  coincides 
with  the  monsoon  months.  After  consistently  suffering  heavy  losses  caused  by  tropical 
storms  and  typhoons  that  occur  with  predictable  regularity,  the  banana  growers  in 
Taiwan  and  the  Ilocos  region  in  northern  Philippines  have  adapted  a  planting  calendar 
with  corresponding  plantation  management  practices  that  ensures  minimal  damage 
caused  by  strong  winds.  In  the  case  of  northern  Philippines,  the  tropical  cyclones  begin 
in  June  and  cease  in  November  with  highest  frequency  during  the  months  of  July,  August 


MJ         J         ASOND         JF  M 


— •—   Average  monthly  rainfall  a  Total  monthly  distribution  of  Tropical  cyclones 


Figure  2.  Monthly  average  rainfall  and  frequency  of  tropical  cyclones  (1981-1995)  plotted 
against  different  stages  of  plant  growth  and  development  in  the  recommended  annual 
cropping  system  for  liocos  region. 
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and  September.  To  avoid  damage  caused  by  wind  storms,  planting  is  scheduled  in  May  so 
that  the  bananas  are  still  small  and  damage  is  minimal  when  the  typhoons  pass  over  the 
region.  The  monsoon  rains  decline  in  November  and  so  with  the  typhoon  season  only  to 
reappear  in  June  the  following  year.  Wth  irrigation,  plant  growth  and  development 
continue  and  flowering  takes  place  in  late  February  or  early  March  and  the  fruit  bunches 
mature  in  ^^ril  or  May,  one  year  after  planting.  Harvesting  is  completed  before  the  onset 
of  next  year's  stormy  weather.  Figure  2  illustrates  the  rainfall  pattern  and  frequency  of 
typhoons  plotted  against  the  different  stages  of  plant  growth  and  development  in  the 
annual  cropping  system  practiced  in  Ilocos,  northern  Philippines.  The  resultant  effect  of 
the  strict  adherence  to  this  cropping  system  is  the  annual  cropping  of  bananas.  After 
harvest  time,  supply  becomes  very  scarce  but  heavy  losses  due  to  typhoon  is  avoided  by 
banana  farmers.  It  is  important  that  only  cultivars  that  mature  in  12  months  or  less  are 
selected  for  this  cropping  system.  All  suckers  that  sprout  from  July  to  January  should  be 
remove  as  allowing  them  to  develop  will  only  subject  them  to  wind  damage  the  following 
typhoon  season.  The  suckers  that  develop  after  flowering  will  be  allowed  to  grow,  but 
only  one,  the  most  vigorous  will  be  nurtured  to  replace  the  mother  plant  and  start  a 
second  cropping  cycle.  To  compensate  for  harvesting,  only  1  fruit  bunch  per  mat  per 
12  months  cycle,  a  closer  distance  of  planting  at  2  x  2  meters  is  recommended. 

Thailand  is  outside  the  typhoon  belt  and  does  not  experience  the  damage  caused  by 
tropical  cyclones.  However,  on  the  flood  plains  around  Bangkok  where  water  table  is  high 
and  close  to  the  ground  surface,  flooding  is  a  serious  problem  particularly  during  the 
rainy  season.  To  overcome  the  problem  of  high  water  table  and  poor  drainage,  the 
farmers  grow  bananas  on  beds  or  ridges  constructed  between  drainage  canals.  The  beds 
measure  two  to  three  meters  wide  and  several  meters  long  and  are  built-up  by  depositing 
the  soil  dug  from  canals  alongside  the  raised  beds.  Row«  of  bananas  are  planted  once  the 
beds  are  one  meter  above  the  canal  water  level.  Vietnamese  farmers  in  the  IVfekong  River 
delta,  particularly  those  close  to  Saigon  also  grow  bananas  on  raised  beds.  The  more 
progressive  growers  in  both  countries  drain  the  excess  water  through  volume  pumps 
during  the  monsoon  season  and  draw  water  from  the  canals  to  irrigate  their  bananas 
during  the  dry  season. 

Other  natural  calamities  confronting  banana  growers  in  Southeast  Asia  are  droughts 
and  volcanic  eruptions.  In  eastern  Indonesia  and  western  parts  of  Luzon  and  the  Msayas 
in  the  Philippines  where  the  dry  season  is  long  extended,  the  drought  tolerant  varieties 
of  pure  balbisiana  genome  composition  (BBB)  such  as  Pisang  I&pok,  Saba  and  Cardaba 
are  planted  while  in  the  dry  areas  of  Thailand  and  Milaysia,  a  hybrid  with  ABB  genome 
constitution  locally  known  as  Kluai  Namwa  or  Pisang  Awak  is  the  favorite  cultivar.  The 
banana  farmers  in  the  region  are  helpless  against  volcanic  eruptions  but  fortunately, 
occurrence  is  rare  and  area  affected  is  generally  not  as  extensive  as  calamities  caused  by 
typhoons  and  droughts. 

Bioticfactors 

Pests  and  diseases  are  the  major  production  constraints  of  bananas  in  the  region.  The 
diversity  of  pests  and  disease  problems  that  affect  bananas  in  the  region  is  complex  and 
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devastating  as  these  may  have  co-evolved  with  the  crop  right  at  its  center  of  origin. 
Practically,  all  pests  and  diseases  of  bananas  are  present  in  the  Asian  and  the  Pacific 
regions.  The  economic  importance  of  these  diseases  may  vary  from  country  to  country  as 
may  have  been  influenced  by  climatic  factors,  production  systems  and  varieties  planted. 
In  a  regional  technical  meeting  on  diseases  affecting  bananas  and  plantains  in  Asia  and 
the  Pacific,  held  in  Brisbane,  Australia  on  i^ril  15-18,  1991,  participants  listed  and 
ranked  according  to  importance  the  banana  diseases  in  the  ASPNET  region.  This  ranking 
may  still  hold  true  today  even  as  new  countries  are  included  in  the  network. 

This  paper  will  not  discuss  the  nature  of  diseases  in  terms  of  etiology  and 
epidemiology,  but  rather  describe  the  important  diseases  as  they  influence  the 
production  systems  of  bananas  in  the  region. 

Fu  sari  urn  wilt  [Fusarium  oxysporum  f.  sp.  cubense) 

Fusarium  wilt  is  considered  the  most  important  disease  in  Australia,  Thailand,  Taiwan, 
India  and  Malaysia.  Recent  disease  surveys  in  the  Philippines,  Bangladesh  and  Sri  Lanka 
also  showed  that  the  disease  is  becoming  very  serious  threat  to  banana  production. 
Fusarium  wilt  is  particularly  destructive  in  the  region  because  of  the  presence  of  a 
pathogenic  race  (race  4)  that  attacks  the  Cavendish  varieties  known  to  be  resistant  to 
the  dreaded  race  1  that  eliminated  Gtos  Mchel  in  the  Latin  America  decades  back. 

In  Taiwan,  Fusarium  wilt  was  the  first  driving  force  leading  to  the  development  of  a 
meristem  culture  technique  for  mass  propagation  of  disease-free  plantlets  for 
commercial  planting  since  1983.  The  annual  cropping  using  tissue-cultured  plantlets, 
had  allowed  retardation  of  spread  and  severity  of  the  disease.  Furthermore,  because  of 
planting  millions  of  tissue-cultured  plantlets,  Taiwanese  researchers  were  able  to  field 
select  somaclonal  variants  resistant  to  the  disease.  The  current  commercial  clones, 
which  the  banana  industry  of  Taiwan  now  depends,  are  resistant  to  the  disease. 

The  build-up  of  such  soil-borne  and  planting  material-transmitted  disease  had 
tremendously  increased  in  recent  years  because  of  ignorance  to  the  etiology  and 


Table  6.  Ranking  of  banana  diseases  in  the  ASPNET  region. 


Country       Fusarium  wilt     Sigatoka     BBTV       Nematodes  Moko/blood  CMV 

and  borers  disease 


Australia 

1 

3 

2 

Taiwan 

1 

1 

India 

1 

2 

Philippines 

2 

1 

3 

Indonesia 

2 

3 

1 

Malaysia 

1 

2 

Thailand 

1 

2 

South  Pacifi  c 

1 

2 

Pakistan 

2 

1 

Bangladesh 

1 

2 

Vietnam 

1 

2 
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epidemiology  of  the  disease.  In  the  Phihppines,  the  popular  local  varieties,  Lakatan  and 
Latundan  are  seriously  affected.  The  lack  of  clean  planting  materials  is  contributing  to 
the  steady  spread  of  this  disease.  Corporate  plantations  implement  strict  disease 
scouting  and  eradication  programs,  hence  the  disease  is  not  a  major  cause  of  production 
losses. 

Banana  bunchy  top  (BBTV)  and  other  virus  diseases 

In  1991,  only  the  Philippines  ranked  BBTV  as  the  most  destructive  disease.  Recently, 
countries  like  Pakistan,  Bangladesh,  Indonesia,  Sri  Lanka,  and  Australia  consider  BBTV 
as  one  of  the  major  concerns.  As  most  of  the  local  cultivars  are  susceptible  to  BBTV  the 
build  up  of  this  disease  has  led  to  epidemic  proportions  in  several  countries  in  Asia  and 
the  Pacific  (i.e.  Philippines,  Pakistan,  and  Bangladesh).  Even  countries  like  Malaysia, 
which  earlier  was  free  of  BBTVhas  recently  reported  infection  of  this  disease  on  Pisang 
Mas,  Cavendish,  and  Pisang  Berangan. 

Subsistent  banana  farmers  in  developing  countries  are  most  affected  by  BBTV  since 
they  do  not  have  the  facility  to  disease  free  planting  materials  and  lack  the  willingness 
and  capacity  to  implement  a  sustained  eradication  and  rehabilitation  programme.  In  the 
Philippines  for  instance  the  very  popular  local  cultivar  Lakatan  is  widely  affected  by 
BBTV  Thus,  farmers  are  now  replacing  it  with  other  less  susceptible  varieties  (i.e.  Saba). 
In  countries  like  Australia  and  Taiwan,  BBTV  is  effectively  managed  because  of  the  use 
of  virus-indexed  planting  materials  and  the  political  will  to  implement  a  rational 
quarantine,  eradication,  and  rehabilitation  program.  Similarly,  corporate  large-scale 
plantations  have  less  problem  of  BBTV  as  they  implement  strict  disease  monitoring  and 
eradication  practices. 

Banana  bract  mosaic  virus  (BBrMV),  banana  streak  virus  (BSV)  and  cucumber 
mosaic  virus  (CMV)  are  also  becoming  important  banana  disease  problems  in  the  region. 
These  are  not  however  as  destructive  as  BBTV 

Sgatoka  diseases 

"^Uow  Sigatoka  {Mycosphaerella  musicold)  is  a  major  disease  in  Australia,  while  black 
Sigatoka  {M.  fijiensis)  is  more  important  in  most  ASP>ET  countries,  particularly  South 
Pacific  and  the  Philippines.  The  Cavendish  varieties  that  are  commonly  planted  in 
Australia  and  large  commercial  plantations  are  particularly  susceptible  to  Sigatoka  leaf 
spot.  Sigatoka  control  constitute  the  largest  expense  among  the  pest  and  disease 
management  practices  employed  by  plantation  managers.  In  spite  of  high  expenditure,  it 
is  considered  a  highly  manageable  disease,  employing  intensively  managed  chemical 
control-based  disease  management  strategy.  Chemical  control  is  indispensable,  as  the 
disease  causes  significant  fruit  quality  damage  and  yield  if  left  uncontrolled.  The 
dependence  to  fungicides,  however,  is  a  major  source  of  concern  with  regard  to  envi- 
ronmental, health,  and  workers'  safety  concerns.  Furthermore,  some  fimgicides  are 
losing  their  elTectiveness  (fungicide  resistance)  due  to  continued  usage. 

Subsistent  growers,  on  the  other  hand,  cannot  afford  to  implement  an  economically 
feasible  chemical  control  strategy.  Therefore,  yield  is  significantly  reduced.  Practically, 
they  do  not  implement  any  disease  control  tactic,  except  for  occasional  deleafing  of 
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infected  leaves.  The  effects  of  Sigatoka  leaf  spot  infection  are  small  bunches,  few  and 
small  fingers.  These,  however,  are  acceptable  by  farmers  as  their  fruits  are  consumed 
locally.  Thus,  Sigatoka  is  perceived  as  a  tolerable  disease  unlike  BBTVand  Fusarium  wilt, 
which  cause  total  loss  on  affected  plants. 

Moko/blood  disease 

Moko/blood  disease  caused  hy  Pseudomonas  solanacearum  is  a  major  disease  affecting 
bananas  in  Indonesia  and  the  Philippines.  In  Indonesia,  blood  disease  is  ranked  the 
number  one  disease.  Reported  as  early  as  in  the  1930's  in  Sulawesi,  disease  epidemic 
resulted  to  quarantine  regulation  that  prohibited  the  translocation  of  planting  materials 
to  other  islands  of  Indonesia.  The  disease  seriously  devastated  a  very  popular  cooking 
banana  of  balbisiana  genomic  constitution,  Pisang  Kepok.  Recently,  the  disease  is 
already  wrecking  havoc  in  \Nfest  Java  and  the  southern  island  of  Sumatra.  The  same 
disease,  called  "Bugtok",  is  seriously  alfecting  the  cultivar  Saba,  an  important  cooking 
banana  in  the  Philippines.  Wiile  it  was  not  originally  ranked  in  the  top  three  banana 
diseases,  Moko  or  Bugtok  has  now  become  a  major  threat  to  small  growers  and  banana 
farms  in  Central  and  Southern  Philippines.  In  a  recent  survey  in  affected  provinces, 
60-90%  of  Saba  plants  are  affected  with  "Bugtok".  This  disease  cause  fruit  rotting 
rendering  the  fruits  unfit  for  human  consumption. 

The  bacterium  is  transmitted  by  insect  feeding  on  male  buds.  Subsistent  banana 
farms  are  most  affected  as  farmers  do  not  sanitize  and  remove  male  buds.  Thus,  insect 
transmission  is  efficient.  Qn  the  other  hand,  large  commercial  plantations  manage  the 
disease  quite  effectively  as  they  remove  the  male  buds  as  soon  as  the  false  hands  appear. 
At  the  same  time,  fruits  are  protected  with  plastic  bags.  Moreover,  strict  monitoring  and 
eradication  of  infected  plants  are  implemented. 

In  a  field  demonstration  trial  conducted  in  farmers  field  in  the  Philippines,  the 
simple  removal  of  the  male  buds  as  soon  as  the  false  hands  appear,  reduce  incidence  to 
0-5%  This  technique  is  being  adapted  for  blood  disease  in  Indonesia.  It  is  interesting  to 
note  that  a  variety  of  Pisang  Kepok  that  does  not  produce  fiilly  developed  male  buds  are 
not  affected  by  blood  disease. 

Nematodes 

The  burrowing  nematode,  Radopholus  similis,  is  the  most  important  nematode  species 
affecting  banana  in  the  region.  The  root -knot  nematode  is  also  present  to  a  lesser  extent. 
Practically,  no  nematode  control  is  employed  by  subsistent  small  growers.  Qn  the  other 
hand,  large  commercial  plantations  apply  nematicides  to  manage  nematodes.  Nematode 
control  is  essential  to  prevent  yield  loss  not  only  due  to  fruit  weight  reduction  but  most 
importantly,  to  prevent  toppling  down  as  a  result  of  weakened  root  systems. 

The  continued  use  of  nematicides,  however,  had  caused  concerns  on  environmental 
and  ground  water  contamination  and  workers'  safety.  Biological  control  such  as  the  use 
of  the  fungus,  Phaecilomyces  lilacinus,  which  has  been  demonstrated  under 
experimental  fields  to  be  effective,  has  not  yet  found  wide  usage  even  among  commercial 
plantations. 
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Other  pests  and  diseases 

Banana  weevil  borers,  corm  borer  (Cosmopolites  sordidus)  and  stem  borer  (Odioporus 
longicolUs),  are  important  pests  in  some  countries  such  as  Thailand,  Indonesia,  and 
Southern  Pacific,  particularly  affecting  the  cooking  bananas.  In  areas  where  they  are 
most  destructive,  farmers  may  plant  cultivars  like  Cavendish  which  are  less  affected  by 
these  pests.  Freckle  (caused  hy  Phyllostictina  musarum)  is  occasionally  an  important 
leaf  spot  disease  in  the  region.  For  commercial  plantations,  the  chemical  control 
programme  for  Sigatoka,  particularly  the  use  of  protectant  broad-spectrum  fiingicides 
also  controls  freckle.  For  subsistence  banana  growers,  no  control  programme  is 
implemented.  \Miere  it  is  serious,  planting  resistant  cultivars  is  their  practical  option. 

Domestic  trade  of  banana  in  Soutlieast  Asia 

The  marketing  system  has  also  a  significant  influence  on  the  production  system  of 
banana  in  the  region.  The  local  marketing  of  fresh  banana  in  Southeast  Asia  is 
dominated  by  middlemen  and  fruit  collector s/assemblers.  This  is  a  consequence  of  the 
proliferation  of  small  commercial  farms  and  the  fragmented  nature  of  production  areas. 
The  transport  of  bananas  in  small  volumes  to  the  towns  and  cities  by  farmers  require  an 
added  expense  in  terms  of  time  and  money.  For  this  reason,  many  producers  sell  to 
collectors,  assemblers,  contract  buyers  and  middlemen.  In  some  cases,  the  farmers  sell 
to  wholesalers  who  in  turn  supply  fruits  to  retailers,  institutional  buyers  such  as  super- 
markets, hotels  and  restaurants  and  processors.  In  a  few  cases  where  the  banana  farms 
are  located  close  to  market  centers,  the  producers  sell  directly  to  consumers.  The 
produce  may  also  go  from  the  farmer  to  assembler/collector  to  wholesalers  to  retailers 
and  finally  to  the  consumer.  Figure  3  presents  the  domestic  marketing  channels  for  fresh 
bananas  in  Southeast  Asia.  The  point  of  marketing  contact  with  the  consumer  deter- 
mines the  length  and  complexity  of  the  marketing  system.  As  the  produce  change  hands, 
distribution  cost  increases  and  fruit  losses  escalates.  The  shortest  and  simplest 
marketing  channel  provides  the  banana  farmers  the  largest  share  of  the  commodity 
price. 

Processing  and  utilisation  of  banana 

Bananas  are  primarily  traded  in  fresh  form  and  consumed  as  such.  However,  cooking 
bananas  and  plantains  make  excellent  chips,  a  popular  snack  item  in  Southeast  Asian 
countries.  The  Philippines  is  the  biggest  world  exporter  of  banana  chips  which  amounts 
to  around  US$22  Mper  year.  Thailand  and  Indonesia  have  also  developed  export  markets 
for  banana  chips.  Other  major  processed  products  derived  from  banana  are  banana 
catsup  and  bottled  baby  food.  In  Thailand,  a  recent  seminar  workshop  held  early  this 
year,  highhghted  the  various  uses  of  the  banana  fruit  and  plant  parts,  both  for  local  and 
export  market.  The  various  uses  of  bananas  also  influence  the  production  system 
particularly  choice  of  varieties  and  volume  of  production. 
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Importance  alimentaire, 
socio-economique  et  culturelle 
de  la  banane  dans  la  societe  kanak 
de  Nouvelle-Caledonie 


Valerie  Kagy 


Abstract  -  Socioeconomic,  cultural  and  food  importance  of  banana 
in  Kanak  society  in  New  Caledonia 

The  history  of  banana  in  New  Caledonia  is  explained  by  the  history  of  settlement  and  of 
the  various  migrations  in  the  archipelago.  The  populations  brought  with  them  what  they 
needed  for  survival — including  banana — and  also  brought  the  bases  of  their  society  and 
culture. 

Even  today,  some  "ancient"  bananas  that  belong  to  the  Mala  maoli  and  Popo'ulu 
subgroups  form  an  essential  component  of  the  diet,  together  with  traditional  tubers. 
They  also  form  a  significant  social  and  economic  entity  in  traditional  exchanges.  With  the 
growth  of  the  population  and  the  spread  of  urban  areas,  there  is  a  slow  movement  from 
subsistence  production  to  a  market  economy.  The  'dessert'  banana  varieties  imported 
since  colonial  days  and  now  the  cooking  banana  "  Poingo"  (Popo'ulu  subgroup)  are  both 
sold.  The  banana  varieties  belonging  to  the  Maia  maoli  subgroup  are  making  a  timid 
entry  to  commercial  markets.  This  phenomenon  is  explained  by  the  symbolism  of  these 
bananas  in  traditional  Kanak  society. 

The  example  of  the  cultural,  socioeconomic  and  food  importance  of  banana  in  New 
Caledonia  also  shows  the  role  of  bananas  in  Melanesian  and  Polynesian  populations  in 
the  other  islands  of  the  Pacific.  Indeed,  the  history  of  the  settlement  of  the  South  Pacific 
isat  the  origin  of  the  traditionsand  eating  habits  of  the  region.  However,  their  evolution 
differs  according  to  the  levels  of  economic  development  attained  in  these  islands. 

Resume 

L'histoire  de  la  banane  en  Nouvelle-Caledonie  s'explique  par  I'histoire  du  peuplement  et 
des  differentes  migrations  de  I'archipel.  3  ces  populations  ont  amene  avec  elles  les  ele- 
ments de  leur  survie,  parmi  lesquels  figure  la  banane,  elles  ont  egalement  amene  lesfon- 
dementsde  leur  societe  et  de  leur  culture. 

Aujourd'hui  encore,  certains  bananiers  <<  anciens  »  appartenant  aux  sous-groupes  Maia 
maoli  et  Popo'ulu  constituent  une  base  alimentaire  essentielle  avec  les  tubercules  tradi- 
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tionnels.  Sur  la  base  des  echanges  coutumiers,  ils  representent  egalement  une  entite  so- 
ciale  et  economique  nan  negligeable.  Par  ailleurs,  compte  tenu  de  I'accroissement  de  la 
population  et  de  revolution  des  zones  urbaines,  on  assiste  a  une  lente  progression  de  la 
production  bananiere  de  subsistance  vers  une  economie  de  marche.  Lesvarietesde  banane 
«  dessert  »,  importees  depuis  I'epoque  de  la  colonisation,  et  maintenant  la  variete  de 
banane  <<  a  cuire  »  (Poingo,  sous-groupe  des  Popo'ulu)  sont  commerci  all  sees.  Les  varietes 
de  bananes  appartenant  au  sous-groupe  des  Mala  maoli  font  une  entree  timide  sur  les 
marches  commerciaux.  Ce  phienomene  trouve  son  explication  dans  le  symbolisme  que 
represent e  ces  bananes  dans  la  societe  kanak  traditionnelle. 

L'exemple  de  I'importance  culturelle,  socio-economique  et  alimentaire  de  la  banane  en 
Nouvelle-Caledonie  permet  egalement  de  rendre  compte  du  role  de  la  banane  dans  les 
societes  melanesienne  et  polynesienne  dans  les  aut res  lies  du  Pacifique.  En  effet,  I'histoire 
du  peuplement  du  Pacifique  Sud  est  a  I'origine  des  traditions  et  des  habitudes 
alimentairesde  cette  region.  Leur  evolution  est  cependant  differente  selon  lesniveaux  de 
developpement  economique  que  ces  lies  ant  rencontres 

Introduction 

La  Nouvelle-Caledonie  est  situee  dans  le  Pacifique  Sud  entre  les  20^  et  23^  degres  de  lati- 
tude sud  et  les  164*^  et  167*^  degres  de  longitude  est.  EUe  possede  un  climat  subtropical. 
Elle  est,  apres  la  Nouvelle-Zelande  et  la  Papouasie  Nouvelle-Guinee,  Itle  la  plus  grande 
du  Pacifique  Sud  avec  une  superficie  de  16750  km^.  En  1996,  sa  population  etait  de 
196836  habitants  dont  71  %vivant  hors  tribus  (54  %a  Noumea)  et  29  %en  tribus.  La 
population  de  Nouvelle-Caledonie  est  pluri-ethnique  avec  42  %  de  kanaks,  38  %  d'euro- 
peens,  12  %de  polynesiens,  12  %de  javanais,  vietnamiens  et  autres  8  % 

La  population  melanesienne  de  Nouvelle-Caledonie  a  une  origine  lointaine  en  Asie 
du  Sud-Est.  Environ  40000  ans  avant  J.-C,  pendant  I'ere  quaternaire  glaciaire,  la  mer 
etait  plus  basse  qu'aujourd'hui.  La  Nouvelle-Guinee,  I'Australie  et  la  Tasmanie  consti- 
tuaient  un  seul  continent,  appele  Sahul  par  les  prehistoriens.  \brs  10000  ans  avant  J.-C., 
la  lente  remontee  des  eaux  provoqua  leur  separation.  \brs  3500  ans  avant  J.-C,  des 
populations  originaires  d'Asie  du  Sud-Est,  les  Austronesiens,  s'installerent  en  Nouvelle- 
Guinee  et  aux  lies  Salomon,  \fers  1600  ans  avant  J.-C,  ils  s'installerent  dans  les  ties  du 
Centre  et  du  Sud  de  la  Melanesie  dont  la  Nouvelle-Caledonie.  Certaines  pirogues  s'aven- 
turerent  plus  avant  dans  le  Pacifique  et  les  grandes  lies  du  Pacifique  Quest  jusqu'a 
Samoa  et  Tonga  furent  peuplees  avant  la  fin  du  second  millenaire  avant  J.-C.  L'ensemble 
de  la  Polynesie  ffit  peuple  200  ans  apres  J.-C.  et  la  Nouvelle-Zelande  900  ans  apres  J.-C. 
De  nombreux  echanges  persisterent  entre  les  lies  de  I'Ouest  et  les  lies  de  I'Est  du  Paci- 
fique mais  diminuerent  a  partir  du  milieu  du  premier  millenaire  avant  J.-C.  I^s  deux 
ensembles  geographiques,  IVKlanesie  et  Polynesie,  evoluerent  en  developpant  des  carac- 
teristiques  culturelles  et  economiques  propres. 

Ixs  Austromelanesiens  qui  ont  peuple  la  Nouvelle-Caledonie  au  cours  de  cette  perio- 
de  se  sont  deplaces  avec  leurs  plantes  vivrieres  mais  egalement  avec  les  fondements  de 
leur  societe  et  de  leur  culture.  Ainsi,  plusieurs  varietes  de  bananiers  ont  ete  introduites 
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en  Nouvelle-Caledonie  a  cette  epoque.  Ce  sont  les  «  vrais  »  bananiers,  ou  encore  les 
bananiers  «  anciens  »,  car  possedant  une  valeur  ancestrale.  II  s'agit  principalement  des 
Musa  (Serie  Australimusa)  communement  appeles  Fehi,  des  bananiers  triploi'des  AAB, 
appartenant  aux  sous-groupes  Maia  maoli  et  Popo'ulu  et  des  Musa  balbisiana  sp., 
diploides  BB. 

La  colonisation  et  les  differentes  migrations  de  populations  qui  ont  suivi,  contribue- 
rent  egalement  a  diversifier  le  peuplement  vegetal  de  la  Nouvelle-Caledonie.  Ainsi, 
d'autres  varietes  de  bananes  ont  ete  introduites  (AAA,  AAB,  ABB)  et  se  sont  inscrites 
dans  le  developpement  rural  et  economique  du  territoire  mais  egalement  dans  les  habi- 
tudes alimentaires. 

Ce  petit  rappel  historique  est  important  pour  comprendre  1 'importance  alimentaire, 
socio-economique  et  cultureUe  de  la  banane  dans  la  societe  kanak  en  Nouvelle-Caledonie. 


Importance  culturelle  de  la  banane 

dans  la  societe  kanak  en  Nouvelle-Caledonie 

Dans  la  societe  kanak,  le  lien  a  la  terre  est  tres  important  :  c'est  elle  qui  nourrit  les 
hommes  et  elle  represente  ITieritage  des  ancetres. 

L'activite  du  peuple  melanesien  etait  toute  entiere  consacree  a  la  production  de 
vivres  :  les  ignames,  les  taros,  les  bananes  et  les  Cannes  a  sucre.  Si  I'igname  et  le  taro 
etaient  les  cultures  de  predilection  de  la  societe  traditionnelle  kanak,  la  banane  et  les 
Cannes  a  sucre  n'en  etaient  pas  moins  importantes  et  leur  culture  etait  tres  intimement 
liee  a  celle  de  I'igname  et  du  taro.  II  s'agissait  principalement  des  «  vrais  »  bananiers, 
appartenant  au  sous-groupe  des  Maia  maoli  et  Popo'ulu. 

Chaque  famille  nucleaire  possedait  ainsi  plusieurs  champs  : 

•  le  champ  reserve  a  la  production  de  vivres  pour  I'autoconsommation.  Les  bananes 
etaient  consommees  crues  ou  cuites  et  constituaient  une  source  amylacee  importan- 
te  pour  ces  populations. 

•  le  champ  reserve  a  la  production  de  vivres  destines  aux  echanges  coutumiers  (actes 
sociaux).  Certaines  varietes  de  bananes  appartenant  au  sous-groupe  Maia  maoli  et 
Popo'ulu  etaient  olfertes  aux  chefs  des  tribus,  d'autres  aux  sujets.  EUes  etaient  egale- 
ment differentes  selon  le  type  de  ceremonie.  En  fait  il  existait  une  classification  des 
bananiers  Maia  maoli  et  Popo'ulu  tres  respectee. 

Rolesquotidiens  :  alimentation  et  usages 

Si  la  banane  etait  pour  le  kanak  une  nourriture  secondaire  apres  I'igname  et  le  taro,  elle 
ne  reste  pas  moins  importante.  Ce  sont  essentiellement  les  «  vraies  »  bananes  qui 
etaient  consommees  fraiches  ou  grillees  (par  la  suite  bouillies,  agrementees  de  lait  de 
coco)  au  fiir  et  a  mesure  de  leur  disponibilite  dans  le  jardin  vivrier  traditionnel.  C!uits, 
les  fruits  du  Fehi  etaient  un  excellent  aliment  de  sevrage  pour  les  bebes. 

Les  feuilles  avaient  un  role  culinaire  important.  Dans  la  preparation  des  bougnas,  le 
plat  traditionnel  kanak,  elles  enveloppent  les  tubercules,  les  bananes,  le  «  condiment  » 
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(qui  est  en  fait  de  la  viande  ou  du  poisson)  et  le  lait  de  coco.  Le  bougna  ainsi  prepare  est 
ensuite  cuit  dans  un  four  traditionnel  de  pierres  chaudes  enterrees.  De  cette  fagon,  tous 
les  aliments  etaient  agreablement  parfumes  et  cuits  a  point.  Les  feuilles  de  bananiers 
etaient  aussi  reservees  a  d'autres  usages  de  la  vie  quotidienne  (vetements,  habitats,  cor- 
dages et  medecine  traditionnelle) . 

Mais  les  «  vrais  »  bananiers  revetent  une  importance  qui  va  au-dela  d'une  securite 
alimentaire  et  d'un  usage  quotidien. 

Une  valeur  ancestrale  sacree 

Le  «  vrai  »  bananier  est  I'esprit  des  ancetres.  En  effet,  a  I'origine,  il  semble  que  le  Fehi,  a 
la  seve  rouge  rappelant  la  couleur  du  sang,  soit  considere  comme  la  reincarnation  de 
I'esprit  des  vieux.  D'autres  bananiers  Maia  maoli,  en  general  ceux  a  pseudo-tronc  colores 
en  noir  et  en  rouge,  couleurs  symboliques  de  la  richesse,  sont  egalement  dissocies  des 
autres  bananiers  :  on  considere  qu'ils  ont  une  valeur  superieure.  lis  auront  un  role  de 
protection  contre  les  mauvais  esprits  des  habitations,  des  champs  d'ignames  et  de  taros. 
Leurs  feuilles  serviront  egalement  a  la  fabrication  des  berceaux  des  nouveau-nes  et 
feront  I'objet  de  rituels  et  de  pratiques  coutumieres. 

Ces  bananiers  auront  un  role  tres  important  dans  tous  les  echanges  coutumiers  ou 
actes  diplomatiques.  Des  regimes  entiers  seront  offerts  ou  echanges,  des  rejets  de  ces 
clones  seront  offerts  a  I'occasion  de  manages  afin  que  le  jeune  couple  puisse  mettre  en 
place  les  cultures  necessaires  pour  nourrir  sa  famille.  Ces  dons  ou  echanges  de  rejets  de 
bananiers  revetent  une  grande  importance  symbolique.  Les  rejets  sont  dans  ce  cas  consi- 
deres  comme  des  enfants  reclamant  une  attention  particuliere. 

Toutes  ces  pratiques  et  ces  rituels  coutumiers  sont  etablis  selon  une  hierarchic  des 
clones.  En  effet,  il  existe  une  classification  des  bananiers  Maia  maoli  et  Popo'ulu.  Cer- 
tains clones  ont  leurs  fruits  exclusivement  reserves  pour  la  consommation  des  chefs, 
d'autres  pour  celle  des  sujets.  En  fait,  les  bananiers  representent  I'identite  d'un  clan. 
Ces  classifications  different  done  en  fonction  des  clans. 

De  nos  jours,  si  tous  les  rituels  ne  sont  plus  pratiques,  la  symbolique  du  «  vrai  »  bana- 
nier est  toujours  tres  forte.  Les  classifications  de  ces  bananiers  existent  toujours.  Le 
«  vrai  »  bananier  garde  une  place  privilegiee  dans  le  jardin  familial  vivrier  qui,  meme  s'il 
est  un  peu  change,  conserve  les  composantes  majeures  du  systeme  traditionnel. 

Importance  alimentaire  et  economique 
de  la  banane  dans  la  societe  kanak 
en  Nouvelle-Caledonie 

La  production  de  bananesen  tribu 

De  nos  jours,  chaque  personne  vivant  en  tribu  possede  son  jardin  vivrier.  Les  produits  de 
ce  jardin  vivrier  sont  autoconsommes  et  une  partie  est  vendue  sur  le  bord  des  routes  ou 
par  d'autres  circuits  commerciaux  non  identifies.  Une  autre  partie  est  reservee  aux 
echanges  coutumiers  mais  in  fine  egalement  consommee. 
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La  composition  du  jardin  vivrier  dans  la  societe  contemporaine  kanak  a  change. 
D'autres  plantes  telles  que  le  manioc  et  la  patate  douce  sont  maintenant  presentes,  ainsi 
que  la  banane  dite  «  dessert  »,  principalement  les  Cavendish  et  les  Figue  Pomme. 
Cependant,  I'igname,  le  taro,  la  banane  «  a  cuire  »  et  la  canne  a  sucre  occupent  encore 
pres  de  85  %des  surfaces  de  cultures  vivrieres  en  tribu.  La  banane  «  a  cuire  »  occupe  a 
elle  seule  pres  de  23  %  des  surfaces  du  jardin  vivrier  caledonien  dont  la  superficie 
moyenne  est  de  13  a  22  ares. 

Alors  que  la  banane  «  a  cuire  »  est  tres  souvent  cultivee  en  association  avec  d'autres 
cultures  vivrieres  ou  en  touffe  isolee,  la  banane  «  dessert  »  pent  etre  cultivee  en  petites 
parcelles  (6  ares  en  moyenne). 

Apartir  des  chiffres  (nombre  de  plants)  du  Recensement  General  Agricole  de  1991  et 
par  estimation  (un  plant  sur  cinq  produit  par  an,  densite  de  1 800  pieds/ha  avec  un  ren- 
dement  moyen  de  7  kg  par  pied)  on  obtient  pour  1991  les  chiffres  de  surface  et  de  pro- 
duction suivants  : 


Tableau  1.  Production  de  bananesen  tribu  (a  partir  des  chiffres  du  RGA  de  1991). 


Autoconsommation 

Commercialisation 

Bananes  « 

a  cuire  » 

95  ha  soil  1  200  tonnes 

170  ha  soit  2150  tonnes 

Bananes  « 

dessert  » 

85  ha  soit  1  100  tonnes 

132  ha  soit  1  650  tonnes 

Sans  incident  climatique,  la  production  annuelle  de  bananes  en  Nouvelle-Caledonie 
est  estimee  a  6800  tonnes,  dont  50  %de  bananes  «  dessert  »  et  50  %de  bananes  «  a 
cuire  ».  Quatre-vingts  pour  cent  de  cette  production  provient  des  jardins  vivriers  kanak 
(70  %des  bananes  «  dessert  »  et  90  %des  bananes  «  a  cuire  »). 

Role  alimentaire  de  la  banane  en  Nouvelle-Caledonie 

AujourdTiui  encore,  la  banane  constitue  une  source  amylacee  importante  et  contribue  a 
assurer  une  securite  alimentaire  pour  la  population  kanak  vivant  en  tribu.  Trente-deux 
pour  cent  des  bananes  «  dessert  »  et  35  %des  bananes  «  a  cuire  »  produites  dans  le  jar- 
din vivrier  sont  autoconsommees  ou  echangees. 

Uie  tradition  alimentaire  s'est  perpetuee.  Les  «  vraies  »  bananes  sont  les  plus  recher- 
chees  et  elles  sont  mangees  verte  ou  mures,  crues,  grillees  ou  cuites  dans  du  lait  de  coco. 
D'apres  les  enquetes  effectuees  dans  quelques  tribus  de  la  Grande-Terre,  elles  sont  pre- 
sentes au  diner  en  moyenne  trois  a  quatre  jours  par  semaine,  voire  tons  les  jours  pour 
certaines  tribus,  a  raison  de  deux  a  trois  bananes  par  personne  et  par  repas.  Les  bananes 
«  dessert  »  sont  consommees  tout  au  long  de  la  journee  au  champ  ou  sur  le  chemin.  Ce 
sont  essentiellement  des  bananes  Figue  Pomme  ou  Pome  ainsi  que  des  Cavendish. 

En  estimant  que  I'autoconsommation  concerne  essentiellement  la  population  vivant 
en  tribu  et  que  le  reste  de  la  production,  commercialisee,  est  consommee  par  les  per- 
sonnes  vivant  hors  tribu,  un  tableau  de  la  consommation  moyenne  de  bananes  en 
Nouvelle-Caledonie  pent -etre  etabh. 
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Tableau  2.  Consommation  de  bananesen  Nouvelle-Caledonie 


(par  personne  et  par  an). 


Bananes  »  a  cuire  » 

Bananes  <<  dessert  » 

Total 

Horstribu 

18  1^9 

14l<g 

32  kg 

En  tribu 

21  kg 

19  kg 

40  kg 

La  banane  «  a  cuire  »  consommee  hors  tribu  est  essentiellement  de  la  banane  Poingo 
(Popo'ulu)  qui  est  tres  presente  dans  la  cuisine  caledonienne.  La  banane  «  dessert  » 
consommee  hors  tribu  est  essentiellement  de  la  banane  Cavendish.  Ces  deux  varietes  de 
bananes  sont  sont  commercialisees  sur  le  marche  de  Noumea. 

Role  economique  de  la  banane  en  Nouvelle-Caledonie 

Quand  elle  n'est  pas  consommee  ou  echangee,  la  banane  est  vendue.  Compte  tenu  de 
I'accroissement  de  la  population,  le  developpement  de  zones  urbaines  et  I'exode  rural, 
les  personnes  habitant  en  zone  urbaine  n'ont  plus  la  possibilite  de  s'occuper  de  leurs 
champs.  lis  vont  done  acheter  des  bananes  pour  leur  consommation  mais  egalement 
pour  leurs  devoirs  sociaux  (echanges  coutumiers). 

En  mo}enne  pres  des  deux  tiers  des  bananes  produites  en  tribus  sont  vendues  par  des 
circuits  de  commercialisation  identifies  (grossistes  et  marche  de  gros)  ou  non  identifies 
(bord  des  routes,  colporteurs,  marches  locaux).  Les  bananes  produites  hors  tribu  sont, 
quant  a  elles,  generalement  vendues  par  des  circuits  de  commercialisation  identifies. 

Les  prix  de  vente  difierent  selon  les  saisons  et  les  modes  de  commercialisation  : 

•  2,5  a  4,5  FF/kg  quand  la  production  est  vendue  au  colporteur ; 

•  7,5  FF/kg  en  moyenne  quand  la  production  est  vendue  a  des  grossistes ; 

•  7,5  a  15  FF/kg  dans  le  cas  d'une  vente  directe. 

Les  bananes  vendues  sur  les  circuits  identifies  sont  surtout  les  bananes  Cavendish  et 
les  Poingo.  Les  bananes  appartenant  au  sous-groupe  Maia  maoli  ne  sont  pas  commercia- 
lisees au  travers  des  circuits  identifies  ou  des  colporteurs.  En  general,  elles  n'arrivent 
que  tres  rarement  sur  le  marche  de  Noumea.  Les  mains,  voire  les  regimes  entiers,  sont 
vendus  occasionnellement  sur  les  marches  locaux.  II  semblerait  que  I'importance  cultu- 
re lie  des  bananes  Maia  maoli  limite  leur  developpement  economique.  Elles  sont  en  effet 
exclusivement  reservees  a  la  coutume  ou  a  I'autoconsommation.  Mais  a  I'instar  de  la 
banane  Poingo  qui,  il  y  a  seulement  quelques  annees,  n'etait  pas  commerciahsee,  il  est 
fort  probable  que  d'ici  quelques  annees  elles  soient  presente  sur  le  marche  de  Noumea, 
compte  tenu  de  I'accroissement  de  population  et  du  developpement  des  zones  urbaines. 


Tableau  3.  Les  differents  circuits  de  commercialisation  des  bananes  du  Territoire. 


Circuits 

Bananes  <<  dessert  »  2310  t 

Bananes  «  a  cuire  »  2  21 0  t 

Identifi  es 

43  % 

16  % 

Non  identifies 

57  % 

84  % 
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La  banane  «  a  cuire  »  et  la  banane  «  dessert  »  constituent  done  indeniablement  une 
source  importante  de  revenu  pour  les  populations  vivant  en  tribus,  ces  dernieres  assu- 
rant  leur  approvisionnement  en  produits  de  base  (riz,  pain,  sucre...)  grace  aux  revenus 
tires  de  ces  ventes  sporadiques  rythmees  par  la  disponibilite  des  regimes  dans  leurs 
champs. 


Conclusion 

L'importance  culturelle,  alimentaire  et  socio-economique  de  la  «  vraie  »  banane  dans  la 
societe  kanak  de  Nouvelle-Caledonie  est  incontestable.  Si  elle  constitue  avant  tout  une 
alimentation  de  base  pour  les  populations,  au  meme  titre  que  les  tubercules,  elle  devient 
progressivement  une  culture  de  rente  aux  cotes  des  varietes  de  bananes  importees.  Au- 
dela  d'un  role  alimentaire  et  quotidien,  la  banane  revet  egalement  une  importance  sym- 
bolique  dans  la  societe  kanak  dliier  et  d'aujourd'hui  que  nous  devons  promouvoir  dans  le 
cadre  de  la  reconnaissance  de  la  culture  kanak. 

Cependant,  des  contraintes  majeures  menacent  la  culture  des  varietes  de  bananes 
Maia  maoli  et  Popo'ulu  et  done  leur  existence  : 

•  des  contraintes  parasitaires  :  la  maladie  des  raies  noires  (Mycosphaerella  fijiensis), 
la  maladie  du  «  leaf  freckle  »  {Phyllostictina  musarum)  et  le  charangon  du  bana- 
nier  {Cosmopolites  sordidus)  qui  plus  particulierement  affectent  severement  ces 
varietes.  Les  systemes  de  production,  le  faible  niveau  de  technicite  ainsi  que  I'ab- 
sence  de  tresorerie  ne  permettent  pas  de  traitements  chimiques. 

•  pour  certaines  de  ces  varietes  (ex  :  le  Poingo),  les  cycles  de  production  tres  longs, 
dus  a  I'influence  du  climat  subtropical  de  I'archipel,  offrent  pen  de  chance  de  recolte 
entre  deux  cyclones. 

Par  ailleurs,  tres  peu  de  travaux  de  recherche  ont  ete  menes  sur  les  varietes  de  Maia 
maoli  et  Popo'ulu  du  Pacifique.  La  Station  de  Recherches  de  Pocquereux  a  mis  en  place 
une  petite  collection,  mais  ses  moyens  financiers  sont  limites  pour  continuer  les  pros- 
pections,  I'entretien  de  cette  collection  et  les  evaluations  agronomiques  et  sanitaires  de 
ces  bananiers.  C'est  egalement  bien  souvent  le  cas  dans  les  autres  lies  du  Pacifique  Sud, 
la  oil  une  collection  existe. 

Pourtant,  a  travers  I'exemple  de  la  Nouvelle-Caledonie,  les  varietes  de  bananes  Maia 
maoli  et  Popo'ulu  representent  dans  le  Pacifique  Sud  (7  millions  d'habitants)  une  diver- 
site  genetique,  une  securite  alimentaire,  un  secteur  economique  et  un  patrimoine  cultii- 
rel  importants  qui  sont  malheureusement  en  voie  de  disparition. 
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Banana  marketing  in 

the  Philippines:  Performance  and 

prospects  for  development 


Jose  M .  Yorobe,  Jr. 


Resume  -  La  commercialisation  de  la  banane  aux  Philippines-  performance 
et  perspectives  de  developpement 

Cet  article  examine  le  systeme  de  commercialisation  de  la  banane  aux  Philippines  dans  le 
contexte  de  sa  performance  economique  et  des  perspectives  de  developpement  du  mar- 
che.  La  structure,  I'organisation  et  la  performance  des  commercialisations  domestique  et 
d'exportation,  et  la  formation  et  I'efficacite  de  la  fixation  des  prix  sont  etudies.  L'analyse 
du  circuit  d'approviaonnement  et  des  marges  commerciales  et  revaluation  des  operations 
et  de  I'efficacite  commerciales  sont  effectueesau  niveau  du  petit  producteur. 
La  croissance  de  la  production  bananiere  et  la  consommation  domestique  sont  restees 
stables  mais  la  consommation  per  capita  a  baisse  en  raison  des  exportations  croissantes  y 
compris  vers  les  marches  emergents  en  Asie,  en  Europe  et  au  Moyen  Orient.  Alorsque  le 
pays  est  dominant  sur  les  marches  asiatiques,  il  est  maintenant  confront e  a  une  competi- 
tion croissante  de  la  part  de  ses  voisins  asiatiques  aux  prix  inferieurs,  et  au  manque  de 
dynamisme  du  a  un  environnement  de  marche  non  competitif. 

Les  participants  dominants  dans  le  circuit  de  commercialisation  de  la  banane  sont  les 
acheteurs  locaux,  les  transporteurs,  les  grossistes,  les  grossistes-detaillants  et  les 
detaillants.  Lestestsd'efficacite  spatiale  des  prix  indiquent  un  bas  niveau  d'integration  du 
marche  a  court  terms,  suggerant  une  sensibilite  reduite  des  prix  des  marches  ruraux  aux 
chocs  exogenes  transmis  par  les  marches  urbains.  Les  ajustements  des  prix  n'etaient  pas 
non  plus  instantanes,  off  rant  une  possibilite  d'arbitrage  rentable.  Une  enquete  a  ete 
effect  uee  aupresde  50  petitsproducteursde  banane  et  de  21  commergants  dans  le  centre 
des  Philippines  pour  examiner  la  circulation  geographique,  les  marges  commerciales,  et 
I'efficacite  de  la  commercialisation  des  bananes.  Les  result  at  s  mont  rent  que  ce  sont  les 
commergants  qui  ont  les  plus  grandes  possibilites  de  rentabilite.  Leur  dominance  dans  la 
fixation  des  prix,  la  pratique  du  credit  et  leur  petit  nombre  suggere  deja  I'exercice  pos- 
able  d'un  pouvoir  de  marche.  La  faible  qualite  de  ^infrastructure  et  des  equipements 
post-recolte,  un  stockage  inadequat  et  le  manque  d'information  sur  le  marche  ajoutent 
encore  aux  couts  de  commercialisation.  Globalement,  les  resultats  indiquent  un  faible 
niveau  d'efficacite  dansle  systeme  de  commercialisation. 


University  of  the  Philippines,  Los  Balnos,  Philippines. 
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Abstract 

This  paper  examines  the  banana  marketing  system  in  the  Philippines  in  the  context  of  its 
economic  performance  and  market  development  prospects.  The  structure,  organisation 
and  performance  of  domestic  and  export  marketing  and  the  formation  and  efficiency  of 
pricing  are  investigated.  Commodity  flow,  margin  analysis  and  the  evaluation  of  mar- 
keting efficiency  are  conducted  at  the  smallholder  level. 

The  growth  of  banana  production  and  domestic  consumption  remained  stable  but  per 
capita  consumption  has  been  declining  due  to  a  burgeoning  export  demand  including 
emerging  markets  in  Asia,  Europe  and  the  Middle  East.  While  the  country  enjoys 
dominance  in  Asian  markets,  it  now  faces  increasing  competition  from  Asian  neighbours 
and  a  lack  of  dynamism  due  to  area  limitations. 

The  dominant  participants  in  the  banana-marketing  channel  consist  of  assembler- 
shippers,  wholesaler-retailers  and  retailers.  Tests  for  spatial  price  efficiency  indicate  a  low 
level  of  short-term  market  integration  suggesting  the  low  sena'tivity  of  prices  in  local 
markets  from  shocks  transmitted  from  urban  markets.  Price  adju^ments  were  also  not 
instantaneous  giving  a  window  of  opportunity  for  profitable  arbitrage.  A  survey  of  50 
smallholder  banana  farmers  and  27  traders  in  a  major  banana-producing  province  in  the 
Philippines  was  conducted  to  look  into  the  commodity  flow,  marketing  margins  and  costs 
and  efficiency  of  marketing  bananas.  The  results  showed  that  assemblers-shippers  (AS), 
assemblers-shippers-wholesalers-retailers  (ASWR),  wholesalers  and  retailers  possessed  the 
greatest  opportunity  for  profitability.  Their  dominance  in  pricing,  incorrect  counting  and 
poor  grading  already  suggest  the  possible  exercise  of  market  power.  The  low  quality  of 
infrastructure  and  post-harve^  facilities,  inappropriate  handling  and  storage  and  lack  of 
market  information  add  more  to  marketing  costs.  Overall,  the  results  indicate  a  low  level 
of  efficiency  in  the  marketing  system. 

Introduction 

Compared  with  other  fruit  crops,  banana  is  a  dominant  crop  in  Philippine  agriculture, 
representing  little  more  than  3%  of  the  cultivated  area  and  2.7%  of  the  country's  gross 
value  added.  Production  is  widespread  mainly  on  backyard  and  smallholder  farms  with 
the  large  plantation  type  concentrated  in  the  southern  part  of  the  country.  At  the 
smallholder  level,  not  only  is  income  low  and  variable,  but  these  areas  are  also  remote 
and  have  received  less  public  investment  in  infrastructure  and  post-harvest  facilities. 
The  inadequate  provision  of  infrastructure  (farm-market  roads,  storage  facilities,  etc.) 
has  resulted  in  significant  marketing  costs,  making  prices  at  the  user  end  uncompetitive. 

Two  major  markets  in  the  country  are  the  domestic  and  export  sectors.  As  a  tra- 
ditional crop,  there  already  exist  highly  coordinated  production  and  marketing  systems 
that  reflect  supply  and  demand  conditions  on  a  geographical  basis.  Afrmctional  trade  or 
system  between  banana  producers  and  intermediaries  performing  the  various  marketing 
functions  has  already  been  established.  However,  such  an  established  trade  may  not 
always  operate  with  maximum  efficiency.  Some  studies  have  indicated  localised 
inefficiencies  in  the  domestic  marketing  system  relating  to  storage,  pricing  and  product 
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delivery  (Librero  and  Tidon  1996).  There  is  also  a  stereotyped  view  that  middlemen 
through  monopoly  pricing  and  usury  exploit  peasants  (Hayami  1993).  Definitive  evidence 
on  the  existence  of  such  conditions  would  render  banana  marketing  difficult  and  costly 
and  may  impede  the  growth  of  the  industry. 

This  paper  aims  to  provide  an  overview  of  the  current  banana  market  in  the 
Philippines  and  to  critically  evaluate  how  efficiently  the  domestic  and  export  marketing 
system  works.  Empirical  findings  are  put  together  to  critically  assess  the  efficiency  with 
which  bananas  are  moved  from  the  farm  to  end-users. 


Export  marketing 

Since  1969,  the  Philippine  banana  export  market  has  maintained  its  position  as  a  major 
contributor  to  foreign  exchange  earnings,  as  a  source  of  employment  and  as  one  of  the 
world's  major  suppliers  of  bananas,  particularly  in  the  Asian  market.  In  1996,  banana 
exports  generated  about  $258  million  and  have  directly  employed  some  20,000  people.  By 
introducing  efficiency  measures,  it  has  one  of  the  highest  revenues  per  hectare 
(PHP350,000,  equivalent  to  8750  US$  at  current  exchange  rates)  and  labour  intensities 
(Dy  1998).  Table  1  shows  the  volume  and  value  of  Philippine  banana  and  banana 
products  exports  for  1968-96.  Fresh  banana  exports  accounted  for  more  than  90%  of  the 
total  banana  export  earnings  in  the  country.  An  emerging  market  in  the  export  sector  is 
for  banana  chips,  with  a  high  average  growth  rate  of  36% 

Bananas  for  export  are  mainly  grown  in  Mindanao  because  of  its  favourable  climate 
(uniform  distribution  of  rainfall  and  position  outside  the  typhoon  belt),  well  maintained 
roads  and  ports  and  other  infrastructure  necessary  for  export  marketing.  The  channels  of 
distribution  are  now  well  established  and  efficiency  with  which  the  bananas  are  moved 
to  various  markets  in  the  world  has  been  satisfactory.  Because  most  of  the  exported 
bananas  are  handled  by  major  international  marketing  companies,  namely  Dole, 
Del  Monte,  Sumitomo  and  Qribanex,  the  sophistication  and  high  level  of  efficiency  in 
production  and  marketing  are  strictly  exacted  from  the  local  growers.  While  such  a  level 
of  sophistication  has  already  been  achieved,  there  are  impending  issues  that  currently 
influence  the  performance  of  the  export  market.  This  paper  analyses  the  effects  of  the 
changes  in  production  structure  and  impact  of  government  policies,  export  performance, 
and  the  market  prospects  in  banana  export. 

Changing  production  structure 

The  unusually  large  initial  shipment  of  export  Cavendish  bananas  started  in  1969  with 
the  opening  of  the  Japanese  market.  Considering  its  potential  and  the  high  level  of 
excess  demand,  investments  in  banana  production  increased  in  Mindanao.  The  amount 
exported  rose  dramatically  Irom  23,387  tons  in  1969  to  422,421  tons  in  1972.  To  protect 
the  growth  of  the  industry,  the  government  intervened  by  limiting  the  area  planted  to 
Cavendish  to  21,000  ha  by  a  Letter  of  Instruction  (LOI)  58  in  1973,  mainly  for  reasons 
based  on  the  'Infant  industry  argument".  But,  due  to  burgeoning  global  demand  and 
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Opening  of  new  markets  in  the  Middle  East,  exports  increased  by  a  further  84%  in  1978 
prompting  the  government  to  issue  another  LOI  790  in  1979  increasing  the  allowable 
area  limit  to  25,483  ha.  The  government  also  determines  area  allocations  to 
companies/growers.  Table  2  shows  the  area  allocations  for  both  LOIs. 


Table  2.  Allocation  of  Cavendish  banana  hectareage  under  LOI  53  of  1973 
and  LOI  790  of  1979. 


Plantation  group 

LOI  58  (ha) 

LOI  790  (ha) 

Export  share  (% ) 

1 .  9anfi  Ico  Group  (Dole) 

6  000 

6  896 

27.1 

2.  Philippine  Packing  Group 

(Del  Monte) 

5  434 

6  299 

24.7 

3.  Tadeco 

4  500 

5  535 

21.7 

4.  Davao  Fruits 

3  000 

3  515 

13.8 

5.  Others 

2  016 

3  044 

9.5 

Source  of  basic  data:  Dy,  1 998. 


Beginning  in  1979,  the  export  industry  underwent  various  structural  changes  due  to 
the  changing  global  economy,  saturation  of  traditional  markets,  strengthening  markets 
for  banana  chips,  emergence  of  competition  from  other  countries  and  the  effect  of 
domestic  policies  like  the  Comprehensive  Agrarian  Reform  Law.  The  area  restriction  of 
25,483  ha  was  maintained.  Thus,  structural  changes  occurred  mainly  through  the 
composition  and  area  allocation  to  growers,  opening  of  new  markets,  increase  in  unit 
yields  and  utilisation  of  area  allocations.  With  changing  economic  opportunities,  some 
companies  left  the  industry  while  new  entrants  replaced  them.  Some  growers  (mostly 
those  with  the  largest  areas)  were  also  not  fully  utilising  their  area  allocations  due  to  the 
depressed  world  banana  market  in  1983-86. 

When  new  markets  were  opened  in  the  '90s,  the  debate  on  limiting  the  banana  area 
resurfaced.  A  position  paper  was  prepared  noting  that  any  additional  demand  for 
Philippine  export  bananas  could  easily  be  met  by  reallocation  of  an  estimated  40,000 
unutilised  hectares  having  a  potential  production  of  more  than  10.45  million  boxes 
(Qarete  1994).  Qirrently  the  estimated  area  planted  to  Cavendish  for  export  exceeds 
the  area  ceiling  of  25,453  ha,  suggesting  that  this  government  policy  has  to  be  reformed 
or  repealed  in  order  for  the  industry  to  readily  respond  to  new  market  opportunities 
(Table  3).  Studies  have  already  shown  the  discriminatory  effects  such  as  on  investments, 
resource  allocation,  and  competition  of  the  regulation,  but  the  area  restriction  has  been 
maintained  until  today  (Qarete  1994,  Dy  1998). 

Export  performance 

Since  1968,  Philippine  banana  exports  have  been  primarily  focused  on  the  Japanese 
market  which  absorbs  practically  all  of  them.  Beginning  in  1972,  the  Philippine  share  of 
the  Japanese  banana  market  started  to  decline  at  an  average  rate  of  2%  per  year,  and 
amounted  to  only  about  70%  in  the  nineties.  This  dechne  has  been  mainly  attributed  to 
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Table  3.  LOI  790  hectareage  compared  with  current  area  cropped  by  company  group. 
1998. 


Brand  group/firm 

LOI  790  (ha) 

Current  area  (ha) 

Excess  over  LDI  790 

Dole  Group 

6  896 

5  388 

-1  508 

Del  Monte  Group 

8  070 

10  782 

+  2  712 

Sumitomo 

8  510 

6  554 

-1  956 

De  Nadadi-Chiquita 

108 

3  960 

+  3  852 

Grand  total 

25  483 

26  684 

+  1  201 

Source  of  basic  data:  Dy,  1998. 


the  following  factors:  loss  of  exotic  appeal  as  preferences  became  more  diversified, 
increasing  competition  from  other  Asian  and  Latin  American  countries,  banana 
substitution  by  other  domestic  fruits,  and  the  saturation  of  the  Japanese  market  (Qarete 
1994).  The  Japanese  market  for  bananas  was  said  to  have  collapsed  in  1982.  This 
prompted  growers  to  diversify  their  exports  by  looking  for  new  markets  in  Asia  and  the 
Mddle  East  with  Saudi  Arabia,  Hong  Kong,  Kuwait,  United  Arab  Emirates,  and  China 
emerging  as  significant  new  markets  absorbing  20-25%  of  banana  exports,  \\hile  the 
Japanese  market  has  stagnated,  the  resiliency  of  the  export  industry  has  widened  its 
market  horizon  to  include  non-traditional  countries  characterised  by  high  export 
demand.  In  1994-96,  fresh  banana  export  destinations  included  USSR,  Spain,  Taiwan, 
Bahrain,  Singapore,  New  Zealand  and  other  countries  taking  small  quantities  but  with 
good  potential  for  growth  such  as  Metnam,  Switzerland,  Singapore  and  Taiwan  (Table  4). 


Table  4.  Major  banana  export  destination  by  type  of  product  (in  1000  tons).  1994-96. 


Countries  1994  1995  1996 
Fresh 

Japan  762  719  692 

China  16  105  191 

Saudi  Arabia  103  122  112 

Korea  118  104  96 

UAE  88  96  82 

Switzerland  0  0  9 

USSR  4  9  11 

Vietnam  0  0,4  9 
Banana  chips/crackers 

Hongkong  4  6  4 

UK  2  2  3 

USA  3  3  2 

Germany  0  0  3 

Japan  2  1  1 

Netherlands  0,5  0,6  0,9 

Source:  Bureau  of  Agricultural  Statistics. 
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The  ability  to  open  up  new  markets  has  renewed  the  vitality  in  the  fresh  banana  export 
sector,  showing  growth  of  more  than  45%in  the  1990-96  period. 

The  export  of  banana  chips  has  also  been  characterised  by  stupendous  growth.  From 
a  mere  975  tons  of  exports  in  1977,  this  has  grown  to  17,405  tons  in  1996.  Today,  banana 
chips  are  delivered  to  39  countries  with  major  markets  in  Germany,  Japan,  Hong  Kang, 
South  Africa  and  United  Kingdom.  More  recently,  banana  ketchup  and  flour  were 
introduced  into  the  export  market.  Although  the  volume  is  still  insignificant,  it  has 
opened  the  market  for  processed  bananas  not  dependent  on  the  Cavendish  type. 

As  an  overall  assessment  of  its  performance,  Dy  (1998)  has  provided  a  critical 
analysis  of  the  strengths,  weaknesses,  opportunities  and  threats  (SWJT)  of  the  fresh 
banana  export  industry  (Table  5).  According  to  Dy,  the  country  is  still  a  major  and 
competitive  supplier  of  bananas  in  the  region.  Although  it  is  beset  by  high  labour  costs, 
growing  competition,  and  area  limitations,  its  opportunities  in  the  world  market  are 
many  owing  to  efficient  production,  market  expansion  and  the  rising  demand  for  other 
product  forms. 

Market  prospects 

The  Philippines  maintain  their  dominant  position  in  the  banana  trade  in  Asia  and  the 
Middle  East  but  face  a  tough  environment  with  the  entry  of  new  players  in  the  Japanese 
market  and  trade  restrictions  and  regulations  imposed  by  importing  countries.  Although 
traditional  export  destinations  remain  a  ready  market,  much  of  the  growth  in  this  sector 


Table  5.  SWOT  analysis  of  the  Philippine  banana  export  industry.  1998. 


Item 


Remarks 


Strengths  (S) 

High]  quality 

Establislied  marl<eting  system 

Higli  productivity 

Available  areas  for  expansion 

Weaknesses  (W) 

Higii  cost  of  labour 

Area  limitations 

Opportunities  (O) 

Growing  Cliina  market 

Rising  demand  for  other  varieties 

Threats (T) 

Market  slowdown 


Ckjmpetition  costs 
CARP 


Most  are  marketed  under  global  brands 

Most  farms  use  world  class  technology 

Mindanao  hasthe  ideal  agro-climatic  endowments 

Higher  than  Indonesia  and  Vietnam 
LOI  58  and  LOI  790 

The  industry  hasto  gear  for  expansion 
Saba  for  chips,  fl  our  and  ketchup 

Sagnant  Japanese  market  partly  due  to  product 
substitution.  High  productivity  and  quality  can 
offset  labour  cost. 

Other  countries  have  lower  land,  capital  and  labor 
Lack  of  land  tenure  security. 


SDurce:  Dy,  1998 
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will  come  from  emerging  banana  markets  like  South  Korea,  China,  Taiwan  and  European 
countries.  The  European  community  (EQ  has  long  been  a  major  importer  of  bananas 
with  its  suppliers  coming  from  the  Caribbean,  Africa,  Central  and  South  America.  It  has 
become  a  single  internal  market  since  1992,  when  all  internal  trade  barriers  were 
scheduled  to  be  removed  (Qarete  1994).  While  the  potentials  are  tremendous,  the  entry 
into  these  markets  will  not  be  easy  given  the  dominance  of  the  Central  and  South 
American  countries  and  the  preferential  treatment  given  to  previous  colonies  (Blaxall 
andLenaghan  1994). 

A  more  promising  possibility  would  be  to  exploit  high  growth  potential  markets  like 
Korea  and  China.  Korea  has  a  potential  market  of  about  250,000  tons  annually  but 
imported  only40%of  this  in  1996.  China,  on  the  other  hand,  imported  191,145  tons  from 
the  Philippines  in  1996,  comprising  only  60%of  total  imports.  If  per  capita  consumption 
could  reach  more  than  one  kg,  total  import  demand  could  exceed  1.2  million  tons  per 
year  (Dy  1998).  The  substantial  increase  of  our  exports  to  Switzerland,  "Vietnam, 
Singapore  and  former  USSR  already  suggest  better  opportunities  in  these  expanding 
markets.  How  fast  we  can  take  advantage  of  these  growing  economic  opportunities  will 
depend  largely  on  the  adjustments  undertaken  in  the  production  sector  and  the  repeal  of 
the  area  restriction. 


Domestic  marketing 

The  local  marketing  of  bananas  involves  not  only  the  producers  but  also  a  network  of 
marketing  institutions  that  facilitate  the  movement  of  the  product  to  end-users.  There 
already  exists  an  established  informal  system  of  product  delivery  with  producers  and 
traders  performing  important  marketing  fiinctions  and  services.  How  costly  they  are  and 
how  efficiently  they  are  performed  will  be  the  determining  factors  to  the  success  of  the 
domestic  banana  industry.  There  have  been  a  few  insignificant  scholarly  investigations 
into  banana  marketing  and  the  related  statistics  are  very  limited.  To  critically  assess  its 
marketing  performance,  a  case  study  of  a  local  banana  market  was  undertaken,  primarily 
to  investigate  how  producers  and  traders  are  organised  into  an  entire  marketing  network 
and  how  efficiently  the  system  works  to  move  the  products  from  producers  to  end-users. 

The  Study  area 

A  major  banana-producing  province  located  in  the  central  part  of  the  Philippines  was 
chosen  for  this  study.  Mindoro  Qiental  is  an  island  located  in  the  southern  part  of  the 
Luzon  region  traditionally  producing  rice,  bananas,  coconuts,  fruits  and  vegetables.  Its 
main  market  for  bananas  is  Metro  Manila,  some  six  to  seven  hours  of  land  and  sea  travel 
away.  A  sample  survey  of  50  banana  farmers  in  four  major  banana-producing  villages  was 
conducted  to  determine  the  volume  and  destination  of  sales  of  three  major  banana 
cultivars:  Saba,  Lacatan  and  Latundan. 

The  movement  of  the  product  was  then  traced  at  various  marketing  institutions 
performing  functions  and  services  linking  the  producer  to  the  end-user.  The  survey 
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included  the  village  and  town  traders  as  well  as  shippers  in  the  province  and  included 
the  market  centres  of  IVfetro  Minila  for  other  traders.  The  subsequent  survey  covered  27 
banana  traders. 

Organisation  of  marketing 

At  the  village  level,  sales  were  completed  either  at  the  buyer's  premises  or  at  the 
roadside.  Banana  buyers  living  within  the  village  were  either  commission  agents  (CA)  or 
assembler-shippers  (AS)  doing  part-time  business  besides  farm  work.  The  commission 
agents  purchase  bananas  in  small  lots  and  give  advance  capital  for  out  of  village 
assembler-shippers  and  assembler-shipper-wholesaler-retailers  (ASWR)  on  a  commission 
basis,  mostly  at  the  rate  of  PHP0.05  per  finger.  The  assembler-shippers  and  ASWR  collect 
mature  green  bananas  directly  from  farmers  or  agents  to  fill  up  their  transport  vehicle 
(usually  modified  jeeps)  and  load  this  into  a  ro-ro  type  boats  for  large  to  wholesalers  and 
retailers  in  IVfetro  Manila.  More  than  80% of  the  volume  sold  at  the  farm  was  handled  by 
assembler -shippers  and  only  eight  farms  sold  to  commission  agents.  Two  farms  were 
selling  directly  to  wholesalers  and  retailers  in  Metro  Manila. 

There  exists  a  hierarchy  of  buyers  in  the  area  mainly  to  minimise  transaction  costs 
and  secure  the  necessary  operational  volume  of  bananas.  Other  traders  are  tied  to 
agents  or  assembler-shippers  \^4iose  transaction  cost  is  lower  as  they  live  in  the  area  and 
require  less  time  to  search  for  available  supply.  The  commission  agents  are  tied  to  AS  or 
ASWR  who  in  turn  sell  to  wholesaler-retailers  and  retailers.  Wholesaler-retailers  buy 
green  bananas  in  bulk  and  sell  either  on  a  wholesale  or  retail  basis  while  retailers  buy  in 
bulk  but  sell  as  retail  only.  The  ripening  of  bananas  was  performed  at  the  WR  and  R 
levels.  Some  farms  also  sell  to  town  traders  v^o  were  also  selling  to  assembler-shippers. 
Town  traders  have  permanent  stalls  located  at  the  town  centre  and  buy  directly  from 
farmers.  In  general,  farmers  were  free  to  sell  to  any  of  the  village  traders  or  town 
traders. 

Credit  tying 

One  major  constraint  in  the  operation  of  the  village  traders  is  the  shortage  of  capital. 
The  average  working  capital  amounted  to  PHP16,625  (approximately  USS416)  which  is 
not  an  easy  sum  to  raise  at  the  village  level  as  loans  from  banks  are  difficult  to  obtain 
due  to  collateral  requirements,  a  long  delay  in  processing  and  very  high  interest  rates.  To 
mitigate  such  difficulty,  an  informal  credit  system  is  now  practised  in  the  area  \\4iereby 
farmers  are  paid  four  to  seven  days  after  sale,  giving  time  to  traders  to  dispose  of  their 
purchased  bananas. 

Between  traders,  credit  tying  was  also  a  common  practice  by  those  short  of  capital 
and  by  small  traders  to  ensure  the  delivery  of  bananas.  An  agent  or  assembler-v^olesaler 
receives  an  advance  amount  from  wholesaler-retailers  and  retailers  and  uses  this  to 
purchase  bananas  from  the  village,  delivering  these  within  a  week.  No  explicit  interest  is 
charged  on  the  advances  as  long  as  the  delivery  of  bananas  is  done  within  the  agreed 
period.  The  no-interest  arrangement  is  made  only  to  secure  the  supply  of  bananas  to 
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wholesalers-retailers  and  retailers  who  in  turn  sell  in  cash  to  consumers.  The  hierarchy 
and  credit  tying  among  traders  however,  is  not  tightly  structured  so  as  to  give  the  village 
buyers  some  monopoly  power.  Milage  buyers  have  always  the  option  to  change  their 
sources  of  capital  advances.  Only  a  few  practised  this  arrangement;  hence  there  is  no 
chance  for  this  traders  to  monopolise  supplies.  And  the  speed  of  turning  around  working 
capital  influence  profits  from  arbitrage. 

Market  channels 

The  banana  marketing  system  involves  not  only  farmers  but  also  a  whole  network  of 
marketing  institutions  that  facilitate  the  movement  of  the  commodity  to  the  end-users. 
Each  of  these  institutions  performs  a  specific  service  necessary  for  preparing  the 
product  desired  by  consumers.  Figures  1  to  3  illustrate  the  flow  of  Saba,  Lakatan  and 
Latundan  bananas  from  farmers  in  Mindoro  Oriental  to  the  various  marketing 
institutions  and  finally  to  the  consumers  in  Metro  Manila. 

The  major  banana  buyers  at  the  farm  level  were  assembler-shippers  with  small 
proportions  handled  by  commission  agents  and  town  traders.  The  town  traders  were 
practically  selling  to  assembler-shippers  and  commission  agents  to  assembler-shippers 
and  assembler-shipper-wholesaler-retailers.  Shipment  to  Metro  IVfenila  was  performed  by 
the  farmer,  ASWRor  AS,  mostly  the  latter.  For  Saba  and  Lakatan,  more  than  60%  of  the 
volume  was  channelled  through  the  Farmer-AS-WR-R-Consumer  marketing  chain  while 
for  Latundan,  the  Farmer-AS-WR-Consumer  chain  was  dominant. 

A  variety  of  marketing  functions  was  performed  by  the  different  traders.  All  traders 
graded  bananas  into  small  or  large.  The  commission  agents  were  simply  involved  in  the 
collection  of  small  banana  lots  while  shipment  fimctions  were  specific  to  assembler- 
shippers  and  ASWRs.  Some  applied  ripening  chemicals  before  shipment.  Wholesalers 


1% 


Farmer 

1 00% 


M indoro  Oriental  Metro  Manila 

Note:  Numbersin  parenthesis  are  %  losses 


Figure  1.  Market  channelsfor  Saba,  Mindoro  Oriental,  1998. 
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11% 


Farmer 
1 00% 


M indoro  Oriental  Metro  Manila 

Note:  Numbersin  parent Inesis are  %  losses 


Figure  2.  Market  channelsfor  Lakatan,  Mindoro  Oriental,  1998. 


Farmer 
1 00% 


M  indoro  Oriental  Metro  Manila 

Note:  Numbersin  parenthesisare  %  losses 

Figure  3.  Market  channelsfor  Latundan,  Mindoro  Oriental,  1998. 

and  retailers  were  all  located  in  the  IVfetro  Manila  area  and  served  as  the  final  link  to 
consumers.  Marketing  losses  were  large  at  the  retail  point,  amounting  to  more  than  6% 
of  the  banana  volume  traded.  Selling  to  processors  was  not  observed  in  the  area. 

Prices 

Banana  prices  observed  at  different  points  in  the  marketing  chain  are  presented  in 
Tables  6  to  8.  Prices  vary  by  type  and  size  of  bananas  marketed.  For  Saba,  farmers  selling 
to  commission  agents  received  PHP25  and  PHP50  per  100  fingers  for  small  and  large 
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sizes,  respectively.  They  received  higher  prices  by  selling  to  town  traders,  assembler 
shippers,  wholesalers  retailers  or  retailers.  A  few  progressive  farmers  in  the  area  own 
transport  vehicles  and  transport  the  crop  on  a  part-time  basis  while  others  rent  out  their 
vehicles  to  shippers.  The  better  eating  quality  bananas  such  as  Lakatan  and  Latundan 
were  priced  higher  by  as  much  as  PHP15-PHP20  per  100  fingers.  It  is  interesting  to  note 
that  price  differentials  between  small  and  large  bananas  are  small  at  the  farm  level  and 
increase  as  the  commodity  is  moved  towards  the  end  of  the  marketing  chain.  As  grading 
was  always  by  eye,  the  standard  varied  widely  across  middlemen.  Farmers  preferred 
selling  bananas  unclassified  as,  more  often  than  not,  large  ones  are  reclassified  as  small 
during  sale  based  on  the  judgement  of  the  buyer. 

Although  banana  middlemen  living  in  the  villages  were  few,  there  are  still  many 
options  for  farmers  to  sell  their  products  as  numerous  out-of-village  buyers  frequently 
visit  the  area.  Prevailing  prices  therefore  do  not  reflect  any  monopoly  power  exercised  by 
the  buyers  or  collusion  by  buyers.  Farmers  were  fairly  knowledgeable  about  prevailing 
prices  and  other  conditions  in  the  area  and  in  Metro  Manila.  Their  information  came 
from  other  farmers  doing  part-time  trading  or  from  assembler-shippers  frequenting  the 
bagsakan  area  (a  meeting  place  for  village  middlemen  conducting  banana  buying 
activities) .  The  buyers  through  the  counting  and  grading  of  bananas  however,  exercised 
some  degree  of  monopoly  power.  All  buyers  in  the  area  practised  the  "five -five"  counting 
method  where  the  maximum  number  of  fingers  counted  on  one  hand  is  ten  i.e.  five  in  the 
first  row  and  another  five  in  the  second  row.  Hence,  if  you  sell  a  full  hand  bearing  more 


Table  6.  Saba  prices  by  varj< 

ous  marketing  agen 

ts,  Mindoro  Oriental. 

1998. 

Seller 

Buyer 

Place  of  sale 

Price  received  by  seller 

Small 

Big 

PHP/ 100  fingers 

Farmer 

CA 

CA 

25.00 

50.00 

AS 

AS 

23.75 

44.00 

TT 

TT 

30.00 

57.00 

WR 

WR 

40.00 

80.00 

R 

R 

80.00 

CA 

AS 

CA 

30.00 

60.00 

ASWR 

CA 

31.00 

60.00 

AS 

WR 

WR 

39.78 

75.00 

R 

R 

42.00 

77.00 

TT 

AS 

TT 

35.00 

61.00 

ASWR 

WR 

WR 

45.00 

87.50 

C 

A9/VR 

60.00 

120.00 

WR 

R 

R 

72.50 

106.67 

C 

WR 

105.00 

140.00 

R  C 

R 

142.00 

Note:  CA  =  Commission  agent;  AS=  assembler-shipper;  A9A/R=  assembler-shipper-wholesaler-retailer; 
WR  =  wholesaler-retailer;  R  =  retailer;  C  =  consumer. 

Note:  1US$  =  40PHD  (October  1999). 
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Table  7.  Lakatan  prices  by  various  marketing  agents,  lUlindoro  Oriental.  1998. 
Seller  Buyer  Race  of  sale  Price  received  by  seller 

Small  Big 


PHP/ 100  fingers 


Farmer 

CA 

CA 

40.00 

65.00 

AS 
TT 

Farmer 
TT 

45.00 
40.00 

72.50 
80.00 

WR 

WR 

70.00 

105.00 

R 

R 

80.00 

120.00 

C 

C 

150.00 

CA 

AS 

CA 

45.00 

80.00 

ASWR 

CA 

45.00 

80.00 

AS 

WR 

WR 

75.00 

120.00 

R 

R 

85.00 

120.00 

TT 

AS 

TT 

46.00 

90.00 

ASWR 

WR 

WR 

85.00 

110.00 

C 

ASWR 

90.00 

137.50 

WR 

R 

R 

120.00 

160.00 

C 

WR 

125.00 

175.00 

R 

c 

R 

125.00 

175.00 

Note:  CA  =  Commission  agent;  AS=  assembler-shipper;  A9A/R  = 
WR  =  wholesaler-retailer;  R  =  retailer;  C  =  consumer. 

assembler-shipper-wholesaler-retailer; 

Note:  1US$ 

=  40PHD  (October  1999) 

Table  8.  Latundan  prices  by  various  marketing  agents,  lUlindoro  Oriental. 

1998. 

Seller 

Buyer 

Race  of  sale 

Price  received  by  seller 

Small 

Big 

PHP/ 100  fingers 

Farmer 

CA 

CA 

35.00 

50.00 

AS 

Farmer 

32.00 

65.00 

WR 

WR 

60.00 

105.00 

CA 

AS 

CA 

50.00 

65.00 

ASWR 

CA 

52.00 

62.50 

AS 

WR 

WR 

65.00 

85.00 

R 

R 

68.00 

90.00 

ASWR 

WR 

WR 

65.00 

85.00 

C 

ASWR 

70.00 

90.00 

WR 

R 

WR 

130.00 

C 

WR 

100.00 

150.00 

R 

C 

R 

100.00 

150.00 

Note:  CA  =  Commission  agent;  AS=  assembler-shipper;  A9A/R  = 
WR  =  wholesaler-retailer;  R  =  retailer;  C  =  consumer. 

assembler-shipper-wholesaler-retailer; 

Note:  1  US$  =  40PHD  (October  1 999). 
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than  ten  fingers,  the  excess  is  no  longer  counted  and  forms  part  of  the  middleman's 
profit  when  selling  on  a  piece -wise  basis.  This  practice  was  common  to  assembler- 
shippers  and  ASWRs  buying  directly  from  farmers  or  commission  agents  and  selling  to 
wholesalers-retailers  and  retailers.  Farmers  disliked  this  counting  system  but  they  have 
never  been  able  to  instigate  the  necessary  reforms. 

Marketing  marginsand  costs 

The  marketing  margins  obtained  by  the  various  types  of  middlemen  are  summarised  in 
Tables  9  to  11.  The  margin  simply  reflects  the  absolute  difference  in  prices  between  two 
market  levels  in  the  marketing  chain.  For  a  competitive  market  environment,  price 
differentials  should  approximate  to  the  marketing  costs  incurred,  including  transport 
and  other  marketing  activities.  The  margins  were  relatively  large  for  wholesalers- 
retailers  and  retailers  and  very  small  for  commission  agents.  Because  these  agents 
simply  arrange  sales  for  their  patron  traders  to  accumulate  a  larger  volume  of  purchases, 
marketing  costs  are  minimal,  usually  representing  the  time  spent  in  the  searching 
process.  The  commission  given  ranged  from  P0.05  to  P0.17  per  piece  as  some  patrons 
paid  more  for  good  quality  bananas  and  sufficient  volume.  A  similar  trend  can  be 
observed  for  Lakatan  and  Latundan.  For  Lakatan,  the  margin  was  at  a  high  of  PHP65.00 
per  100  large  fingers  by  retailers  selling  to  consumers  and  a  low  PHP5.00  for  commission 
agents  selling  to  assembler-shippers.  Traders  buying  at  the  lower  end  of  the  chain  and 
selling  directly  to  consumers  obtained  modest  margins.  It  therefore  becomes  more 
attractive  to  transport  bananas  to  IVfetro  Manila  than  to  sell  within  the  village. 


Table  9.  Margins  by  Saba  marketing  agents,  IVIindoro  Oriental. 

1998. 

Agent 

Marketing 
Chain 

Margin 

Marketing 
cost 

PHP/100  fingers 

Profit 

Small 

Big 

Small 

Big 

CA 

F-AS 

5.00 

10.00 

5.00 

10.00 

F-A9/VR 

6.00 

10.00 

6.00 

10.00 

AS 

F-WR 

14.78 

31.00 

15.97 

-1.19 

15.03 

FR 

18.25 

33.00 

18.00 

0.25 

15.00 

TT 

F-AS 

5.00 

4.00 

0.31 

4.69 

3.69 

ASWR 

CA  -  WR 

14.00 

27.50 

13.65 

0.35 

13.85 

CA  -  Con. 

29.00 

60.00 

14.97 

14.03 

45.03 

WR 

F-  R 

32.50 

26.67 

3.95 

28.55 

22.72 

F-  C 

65.00 

60.00 

1.01 

63.99 

58.99 

AS-  R 

32.72 

31.67 

3.95 

28.77 

27.72 

AS-C 

65.22 

65.00 

1.01 

64.21 

63.99 

ASWR-  R 

27.50 

19.17 

3.95 

23.55 

15.22 

ASWR-C 

45.00 

20.00 

1.01 

43.99 

18.99 

R 

F-  C 

62.00 

3.04 

58.96 

AS-C 

65.00 

3.04 

61.96 

WR-  C 

35.33 

3.04 

32.29 

1US$  =  40PHP  (October  1999). 
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Table  10. 

Margins  by  Lakatan  marketing  agents,  Mindoro  Oriental.  1998. 

Agent 

{marketing 

Margin 

Marketing 

Profit 

Chain 

Small 

Big 

cost 

Small 

Big 

PHP/ 100  fingers 

CA 

F-AS 

5.00 

5.00 

- 

5.00 

5.00 

F-ASWR 

5.00 

15.50 

- 

5.00 

15.50 

AS 

CA  -  WR 

30.00 

27.50 

14.39 

15.61 

13.11 

CA  -  R 

40.00 

27.50 

18.00 

22.00 

9.50 

F-  WR 

35.00 

32.50 

14.39 

20.61 

18.11 

F-  R 

45.00 

32.50 

18.00 

27.00 

14.50 

TT-  WR 

29.00 

30.00 

14.39 

14.61 

15.61 

TT-  R 

39.00 

30.00 

18.00 

21.00 

12.00 

TT 

F-  ASW 

6.00 

10.00 

0.31 

5.69 

9.69 

ASWR 

CA  -  WR 

40.00 

30.00 

13.05 

26.95 

16.95 

CA  -  C 

45.00 

57.00 

13.94 

31.06 

43.06 

WR 

F-  R 

40.00 

40.00 

3.95 

36.05 

36.05 

F-C 

45.00 

55.00 

2.02 

42.98 

52.98 

AS-  R 

45.00 

40.00 

3.95 

41.05 

36.05 

AS-C 

50.00 

55.00 

2.02 

47.98 

52.98 

R 

F-C 

55.00 

3.04 

51.96 

AS-C 

70.00 

65.00 

3.04 

66.96 

61.96 

WR-C 

5.00 

15.00 

3.04 

1.96 

11.96 

1US$  =  40PHP  (October  1999). 

Table  11. 

IVIarginsby  Latundan  marketing  agents,  IVIindoro  Oriental.  1998. 

Agent 

lUlarketing 

Margin 

Marketing 

Profit 

Chain 

Small 

Big 

cost 

Small 

Big 

PHP/ 100  fingers 

CA 

F-AS 

15.00 

10.00 

15.00 

10.00 

F-ASWR 

17.00 

12.50 

17.00 

12.50 

AS 

CA  -  WR 

15.00 

20.00 

14.39 

0.61 

5.61 

CA  -  R 

18.00 

25.00 

18.00 

0.00 

7.00 

F- WR 

33.00 

20.00 

14.39 

18.61 

5.61 

F-  R 

36.00 

25.00 

18.00 

18.00 

7.00 

ASWR 

CA  -  WR 

13.00 

22.50 

13.05 

-0.05 

9.45 

CA  -C 

22.00 

27.50 

13.94 

8.06 

13.56 

WR 

F-  R 

25.00 

3.95 

21.05 

F-C 

40.00 

45.00 

2.02 

37.98 

42.98 

AS-  R 

45.00 

3.95 

41.05 

AS-C 

32.00 

60.00 

2.02 

29.98 

57.98 

R 

AS-C 

32.00 

60.00 

3.04 

28.96 

56.96 

1US$  =  40PHP  (October  1999). 
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The  marketing  costs  include  only  the  cash  costs  incurred  by  the  middlemen  in 
loading,  unloading,  transport  and  boat  fares  for  those  selling  in  Metro  Manila,  plus 
packaging  materials,  ripening  agents  and  stall  rent.  For  all  banana  types,  marketing 
costs  were  high  for  assembler-shippers  and  ASWRs  due  to  expenses  incurred  in  the 
transport  of  the  product  to  Metro  Manila.  For  assembler-shippers  buying  Saba  from 
farmers  and  selling  to  wholesaler-retailers,  marketing  costs  amounted  to  PHP  15.97  per 
100  fingers,  PHP2.03  lower  than  selling  to  retailers.  Wholesaler -retailers  and  retailers 
had  lower  costs,  as  expenses  were  limited  to  hauling  and  packaging. 

For  all  banana  types,  profit  was  larger  for  wholesalers-retailers  and  retailers  than  for 
other  traders.  Retailers  selling  to  consumers  can  realise  profit  as  much  as  PHP67.00  per 
100  fingers.  The  high  rate  of  profitability  at  this  level  compensates  for  the  higher  risks 
assumed  due  to  over-ripening  and  wastage.  It  should  be  noted  that  these  traders 
reportedly  incurred  the  highest  product  losses,  \\hile  profitability  was  modest  for  AS  and 
ASWR,  the  amount  excludes  the  cash  earned  through  the  "five -five"  counting  method 
which  could  generate  PF1P24  additional  profit  per  100  fingers. 

Marketing  efficiency 

Although  signs  of  monopolistic  pricing  were  not  apparent  as  no  small  group  of  farmers  or 
traders  exercised  control  over  the  banana  supply,  other  forms  of  market  exploitation 
were  observed  that  may  lead  to  some  degree  of  inefficiency  in  the  marketing  system.  In 
general,  farmers  are  free  to  sell  to  any  buyer  although  some  continue  to  patronise  a  few 
middlemen  for  reasons  of  good  relations  and  better  terms  and  conditions  of  sale.  The 
hierarchical  structure  among  traders  and  between  farmers  and  traders  tied  by  credit 
does  not  reflect  any  exercise  of  monopoly  power  but  rather  facilitates  the  transactions 
and  ensures  that  buyers  obtain  adequate  volumes  of  bananas. 

While  these  observations  remain  consistent  with  the  notion  of  perfect  competition, 
some  practices  exist  that  can  reduce  the  overall  efficiency  with  which  bananas  are 
marketed  in  the  area.  Grading  is  not  properly  standardised  and  relies  heavily  on  the 
judgement  of  the  buyer.  Ihis  puts  farmers  and  other  traders  at  a  disadvantage.  The  use  of 
the  "five -five"  counting  method  has  been  widely  criticised  as  substantial  profits  are  made 
by  traders  selling  to  wholesaler-retailers  and  retailers.  Moreover,  price  differentials  were 
exceptionally  high  for  those  wliose  marketing  costs  were  least,  with  margins  way  beyond 
the  level  of  costs  incurred.  While  traders  exploit  economies  of  scale  in  transportation 
and  increase  profit  through  larger  traded  volume,  costs  remain  high  due  to  the  bad 
condition  of  roads  and  the  non-existent  post-harvest  facilities  in  the  area. 

To  determine  the  pricing  and  spatial  efficiency  of  the  banana  market,  a  model 
developed  by  Ravallion  ( 1986)  was  used  for  testing  market  integration: 
P„  =  a,  +  aTP.., ,  +  aJP    -P  , ,) -I- a,P  ,,-i-a^X+£, 

tt        1       2     tt-l       3^   wt       wt-K        4    wt-1       5  t 

where: 

P^  =  banana  farm  price  at  time  t; 

P^  =  banana  wholesale  price  in  the  reference  market  (Metro  IVfenila)  at  time  t 
X=  area  devoted  to  bananas  (Mndoro  Oriental) 
e,  =  error  term 
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The  coefficient  measures  the  extent  to  which  the  general  economic  conditions 
aifecting  the  ^\ilolesale  market  in  Metro  Manila  are  transmitted  to  the  local  market.  If 
a^  =  1,  then  the  wholesale  price  changes  are  fuUy  transmitted  to  the  local  markets  in 
Mndoro  in  absolute  terms.  The  coefficients  slj  and  a^  reflect  the  relative  contribution  of 
the  local  and  the  reference  market  price  history  to  the  formation  of  current  price  levels, 
respectively.  The  structure  of  the  market  therefore  is  competitive  if  prices  in  the 
geographically  separated  markets  move  in  unison  which  means  that  market  conditions 
in  the  reference  market  are  communicated  effectively  to  local  markets. 

In  order  to  describe  the  influence  of  the  two  effects,  the  Timmer's  Index  of  Market 
Connection  (IMC)  was  used,  defined  as  the  ratio  of  to  a^  (Timmer  1984).  If  IMC  =  0, 
there  is  a  large  degree  of  market  integration;  while  if  less  than  one,  it  indicates  a  high 
degree  of  short-term  integration.  This  index  simply  indicates  the  degree  to  which  local 
markets  are  connected  to  reference  markets  in  the  short  term. 

Table  12  presents  the  results  of  this  analysis.  It  is  clear  from  the  table  that  the 
banana  marketing  system  generally  shows  a  pronounced  lack  of  market  integration.  All 
the  a^  coefficients  showed  levels  significantly  different  from  1,  indicating  that  changes  in 
the  economic  conditions  in  Metro  Manila  are  only  partially  transmitted  to  the  farm  level 
for  all  banana  types.  These  results  are  further  confirmed  by  the  IMC  values  obtained, 
which  range  from  0.30  for  Latundan  to  0.31  for  Lakatan.  Although  Mndoro  is  relatively 
close  to  Metro  Manila,  the  speed  at  which  price  information  is  transmitted  to  the  farm  is 
not  instantaneous  due  to  delays  in  the  delivery  of  information.  The  inefficiency  with 
which  prices  are  transmitted  to  local  markets  can  provide  opportunities  for  middlemen 
to  make  a  profit. 


Table  12.  Integration  of  rural  banana  markets  by  type  with  Metro  lUlanila  market. 
1998. 


Type 

Ijong-run  market  integration  (a2) 

Short-run  market  connection  (IMC) 

Saba 

0.001* 

2.00 

Lakatan 

0.012* 

1.01 

Latundan 

0.164* 

0.92 

*  Sgnifi  cantly  different  from  1.0. 


IMC:  Index  of  market  connection. 


Conclusion 

\Vhile  impressive  growth  performance  has  been  achieved  in  banana  production,  much  is 
still  to  be  desired  in  its  marketing.  In  the  export  market,  new  opportunities  for 
expansion  exist  but  production  of  Cavendish  has  been  restricted  by  government  policies 
on  area  limitations.  The  repeal  of  this  government  policy  will  eventually  help  to  broaden 
the  export  market  to  include  new  product  forms  like  banana  chips  and  flour. 
Considering  the  high  growth  potential  of  these  products,  government  support  in  terms  of 
creating  the  necessary  infrastructure  and  marketing  policies  will  be  crucial  to  the 
development  of  this  market. 
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The  results  of  the  investigation  indicate  that  the  local  market  for  bananas  is  not 
efficient.  There  is  poor  system  of  grading  and  the  pricing  mechanism  practised  provides 
room  for  exploitation  by  middlemen.  Some  of  the  middlemen  are  making  excessive  profit 
through  improper  counting  and  grading  and  an  inefficient  pricing  system.  The  lack  of 
market  integration  of  the  local  market  to  Metro  Manila  further  adds  to  the  cost  of 
banana  marketing  as  pricing  information  is  not  readily  transmitted  to  the  farm  level. 

The  marketing  margins  also  reveal  substantial  profits  earned  by  wholesalers  and 
retailers;  more  than  the  costs  of  the  services  provided.  Marketing  losses  are  also  high 
due  to  improper  handling  and  poor  storage  facilities  in  the  area.  The  bad  condition  of 
roads  and  non-existent  post -harvest  facilities  make  marketing  more  difficult  and  costly 
in  terms  of  quality  and  quantity  losses.  Government  intervention  through  the  provision  of 
new  investment  in  infrastructure  and  marketing  facilities  will  substantially  influence  the 
conduct  of  marketing  in  the  area. 
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''Kluai  Khai"  (Musa  AA)  production 
improvement  and  management  in 
the  lower  northern  region 
of  Thailand 

Det  Wattanachaiyingcharoen  and  Rrot  Phongthong 


Resume  -  L'amelioration  et  la  gestion  de  la  production  de  «  Kluai  Khai  » 
{Musa  AA)  dans  la  region  basse  du  nord  de  la  Thailande 

«  Kluai  Khai  »  (Musa  AA)  est  I'un  des cultivars importants de  bananier  en  Tliailande.  Son  uti- 
lisation et  sa  consommation  ont  augmente  au  coursdesdix  dernieres  annees  en  raison  de  la 
preference  du  marche  liee  a  la  culture  Thai.  La  comprehension  du  processus  de  programma- 
tion  et  de  prise  de  decision  politique  est  essentielle  pour  la  realisation  fructueuse  du  pro- 
gramme de  developpement.  La  cooperation  fermement  etablie  entre  le  gouvernement  et  les 
agences privees  est  le  moteur  devant  permettre  d'augmenter  le  revenu  du  petit  producteur. 
Le  paysan  doit  etre  au  centre  de  touteslesactivites.  II  pourrait  choisir  le  schema  ameliore  de 
production  et  de  gestion.  L'integration  des  informations  et  I'analyse  des  systemes  fi nalisent 
la  decision  de  mise  en  ceuvre  de  ^amelioration  de  la  production  et  de  la  gestion,  reposant 
sur  les  exigences  de  la  plante  et  sur  lesfacteurssocio-economiqueset  commerciaux. 

Abstract 

"Kluai  Khai"  (IVIusa  AA)  is  one  of  the  important  banana  cultivars  in  Thailand.  Its  utilization 
and  consumption  have  increased  in  the  last  ten  years  due  to  market  preference  and  its 
place  in  Thai  culture.  Understanding  of  planning  and  policy-making  processes  are  a  vital 
part  of  the  successful  implementation  of  the  development  program.  Close  co-operation 
among  government  and  private  agencies  are  the  secret  of  raising  the  income  of  the  small- 
scale  farmer.  The  farmer  must  be  the  centre  of  all  activities.  He  chooses  improved  methods 
of  production  and  management.  Integrated  information  and  analysis  systems  finalise 
decisions  on  implementation  of  production  and  management  improvement,  which  is  based 
on  crop  requirements  as  well  as  socio-economic  and  marketing  factors. 

Introduction 

Kluai  Khai  is  one  of  the  most  important  fruit  crops  in  the  Lower  Northern  Region  of 
Thailand,  and  is  third  in  terms  of  quantity  of  bananas  produced  (about  121,261  tons/year, 

Naresuan  University,  Pinitsanuloke,  Tliailand. 
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or  9.1%  after  Kluai  Horn  Ihong  (AAfi^  (115,020  tons/year,  or  8.6^  and  Muai  Nam  Wi 
(ABB)  (1,095,475,  or  82.3%)  (DOAE  1995a).  This  region  is  the  major  production  area  of 
Kluai  Khai  in  Thailand.  Especially  in  Khamphaeng  Phet  Province,  most  of  the  fruit  are 
marketed  locally  during  the  Buddhist  Lent  Festival  from  July  to  September.  The  Sart 
Thai  Kluai  Khai  Festival  in  Khamphaeng  Phet  is  a  traditional  annual  fair  in  the  tenth 
month  of  lunar  year.  Kluai  Khai  is  consumed  with  Krayasat  (cereal  cooked  with  honey 
and  sugar)  (Polawat  and  Qiuankul  1997).  The  production  and  management  of  Kluai  Khai 
is  poorly  run  by  smallholders,  average  farm  size  being  about  1  hectare.  After  the  7"^ 
National  Agricultural  Development  Plan,  the  Ministry  of  Agriculture  launched  the 
Agricultural  Restructuring  Scheme,  whose  objective  is  to  improve  agriculture,  making  it 
sustainable  and  more  competitive.  The  Kluai  Khai  grower  group  was  supported  to 
produce  higher  quality  bananas  for  domestic  and  export  markets.  The  government  gave 
grants  and  technological  support  to  the  farmer.  However,  traditional  banana  growing  in 
this  region  is  in  homestead  or  backyard  cultivation.  This  study  has  been  conducted  on 
production  improvement  and  management  during  1995-1997  which  is  granted  by  the 
National  Research  Council  of  Thailand. 

The  regional  geographical  information 

This  study  identified  the  growing  areas  as  four  agro-ecological  zones  in  this  region  at  lati- 
tude 15-17°  Nand  longitude  97.5-101.5°  E. 

(I)  The  northern  highland  and  mountainous  zone  in  Uttaradit. 

(II)  The  northern  plain  zone  including  Phichit,  Phetchabun,  Phitsanulok,  Sukhothai, 
Nakhon  Sawan  and  Khamphaeng  Phet. 

(III)  The  southern  plain  zone  in  Uthaithani. 

(IV)  The  western  highland  zone  in  Tak. 

The  relative  humidity  varies  from  38  to  95%,  being  below  50%  from  December  to 
April.  The  average  irradiation  is  about  470  cal/cm-/day.  There  are  four  main  rivers, 
namely  Ping,  Wing,  ^m  and  Nan,  which  flow  through  this  region.  The  major  soil  types 
are  Fluvents,  Aquepts,  Tropepts,  Ustolls,  Aqualfs,  Ustualfs,  Ustualfs,  Aquructs  and 
Ustults.  The  pattern  of  temperature,  rainfall  and  water  requirements  are  shown  in 
Figures  1-3.  The  general  land  use  pattern  of  the  region  is  shown  in  Table  1. 

Agronomic  information  for  Kluai  Khai 
on  agricultural  extension  and 
itsadoption  by  farmers 

\&riety:  The  synonym  of  Kluai  Khai  (Khamphaeng  Phet)  is  Pisang  IVhs.  The  two  clones 
are  the  black  spot  stem  and  the  brown  spot  stem. 

Spacing:  Normally  4.0  x  4.0  m.  and  2.0  x  2.0  m.  for  the  windy  area. 

Planting  time:  August-October. 
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Zone  4 


Zone  2 


Zone  3 


Zone  1  (Utradit) 

Zone  3  (Uthaitanee) 
Zone  4  (Tak) 


Zone  2  (Sukhothai, 
Phitsanulok,  Pichit, 
Phetchabun,  Nakhonsawan, 
Kamphaengpet) 


Figure  1.  Mapping  of  agroclimatic  zones  in  tlie  lower  nortliern  region  of  Tliailand. 
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Figure  2.  Agroclimatic  zones  in  the  lower  northern  region  of  Thailand. 
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3  -  Ruvents  10-Ustolls  15-Aquructs 

7-  Aquepets  12-Aqualfs  16-Ustults 

8-  Tropets  13-Ustualfs  SC  -  Forest  and  Reserve  Land 


Figure  3.  Soil  map  of  the  lower  northern  region  of  Thailand  (DOLD  1992). 

Fruiting  season:  July-September  due  to  high  demand  from  the  domestic  market 
during  the  Buddhist  Lent  Festival. 

Planting  method:  Kluai  Khai  is  planted  in  holes  (50  x  50  x  50  cm.)  after  land 
preparation.  This  maybe  done  by  man  or  machine. 

Planting  material:  Sword  leaf  sucker.  Unfortunately,  banana  tissue  culture  plantlets 
are  rejected  by  farmers  due  to  their  price  and  management  requirements. 

Fertilization:  Formula  15  -  15  -  15  about  100  -  160  kg/Rai  for  young  banana  plants. 

Formula  13  -  13  -  21  about  80  -  100  kg/Rai  for  flowering  banana  plants. 

Irrigation:  Mast  farms  depend  on  rainfall.  Furrow  irrigation  is  practised  during  long 
dry  periods. 

Sucker  pruning:  To  keep  only  2-3  suckers/mother  plant. 
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Table  1.  Land  use  and  irrigated  area  in  the  lower  northern  region  (1  ha  =  6.25  Rai). 


Province 

Total  land 
area  (Rai) 

Paddy  field 
area  (Rai) 

Reld  crop 
area  (Rai) 

Fruit  crop 
area  (Rai) 

Irrigated 
area  (Rai) 

Khamphaeng  Phet 

5,596,256 

2,759,381 

1,389,000 

89,093 

455,600 

Nakhon  Saw  an 

5,998,548 

4,206,423 

2,434,600 

126,730 

923,663 

Phetchabun 

7,917,760 

4,129,696 

1,436,962 

224,448 

223,050 

Phichit 

2,831 ,250 

2,168,900 

1,743,427 

68,342 

915,600 

Phitsanulok 

6,036,875 

2,601,306 

1,510,477 

85,385 

223,050 

Sukhothai 

4,122,557 

1,886,459 

1,016,505 

95,217 

275,520 

Tak 

9,755,625 

942,127 

248,863 

42,138 

154,850 

Uthaithani 

4,045,000 

1,409,409 

643,119 

78,959 

578,750 

Uttaradit 

5,596,250 

1,386,161 

625,332 

172,885 

103,690 

Source:  Wattanachaiyingcharoen  et  al.  1997 

Agro-chemical  use:  Depends  upon  the  outbreak  of  pests  and  diseases.  Sigatoka  and 
Fusarium  wilt  are  the  major  diseases. 

Postharvest:  Technology  is  available  for  exported  crops  (Phongsuwan  1994),  but 
farmers  do  not  it  use  because  of  the  cost. 

The  marketing  system  for  Kluai  Khai  may  be  as  simple  as  in  Khamphaeng  Phet, 
where  the  farmers  sell  their  bananas  at  their  farm.  One  kilogram  of  banana  costs  about 
2-9  Baht'  in  the  domestic  market.  Farmers  receive  1  Baht  higher  than  domectic  markets 
in  export  market  to  Japan,  Singapore,  Hong  Kong  and  Malaysia.  The  export  traders  sell 
the  bananas  under  the  name  "Sunny  Bunch"  or  "Golden  Finger".  In  general,  the  trading 
system  follows  the  pattern  shown  in  Figure  4. 

In  1995,  the  total  planted  Kluai  Khai  area  in  Thailand  was  about  86,816  Rai  and  the 
total  production  121,261  tons.  The  average  production  is  1.858  tons/Rai  and  average 
price  is  43.27  Baht/kg. 

Present  problems  of  Kluai  Khai 
production,  improvement 
and  management 

In  1992,  the  Department  of  Agriculture  (DQ/^  and  Department  of  Agricultural  Extension 
(EXDAE)  announced  the  Improvement  of  Banana  Production  Programme  and  listed  the 
existing  constraints  such  as: 

•  Unsuitable  varieties  for  export, 

•  Lack  of  post-harvest  technology,  packaging  and  poor  handling  techniques, 

•  Low  quality  and  non -uniformity  of  exported  banana, 

•  IVkrketing  (^^&ttanachaiyingcha^oen  1992). 


M  US$  =  38.6  Thai  Baht  (THB),  rate  October  1999. 
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Export  Trader 

Overseas  Consumer 

Producer 

Local  assembler 

Wholesaler 

Central  market 

Retailer 


Domestic  consumer 


Figure  4.  Kluai  Khai  marketing  channels. 


Table  2.  Farmers'  reasonsfor  growing  Kluai  Khai:  percentages  In  this  region 
(N  =  560  in  each  province). 

n-ovinoe  1  2  ^3  4  5  6  7 

Uttaradit  ...  .  .  .  . 

Tak  0  29.85        46.26  0  0  0  23.89 

Phetchabun  ...  .  .  .  . 

Phitsanulok 
Nakhon  Sawan 
Khamphaeng  Phi 
Sukhothai 
Phichit 

Utai  thani  ...  .  .  .  . 

Note:  (1)  =  Market  demand,  (2)  =  Good  price,  (3)  =  Ease  of  establishment  and  suitability  to  environment, 
(4)  =  Few  pest  and  disease  problems,  (5)  =  Supplementary  income,  (6)  =  Crop  exchange  with  sugarcane, 
(7)  =  No  information  available  (Wattanachaiyingcharoen  et  al.  1997). 
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Table  3.  The  planted  area  and  farm  price. 

Province                        Hanted  area  Average       Production  F^rm  price 
  yield  (kg)     (tons)  (Baht/kg) 


Bearing        Not  bearing  Total 


Khamphaeng 
Phet 

17  058 

3  546 

20  604 

1  380 

23  551 

5.35 

Tak 

13  673 

2  219 

15  892 

1  885 

25  777 

3.16 

Nakhon 
Saw  an 

5  989 

2  447 

8  436 

2  547 

15  257 

5.00 

Phichit 

57 

0 

57 

1  194 

68 

7.50 

Phitsanulok 

118 

29 

147 

1  297 

153 

9.00 

Sukhothai 

1  415 

340 

1  755 

2  500 

3  538 

5.22 

Uttaradit 

20 

52 

72 

555 

11 

2.66 

Uthai  thani 

120 

20 

140 

2  081 

250 

4.83 

Region 

38  487 

8  660 

47  147 

1  713 

68  678 

5.30 

Plant 
Cultivar  & 
S^ecifi  cation 


Plant 
Smulation 
Model 


Agricultural 
Information 
%stem 

 1  


Planning  & 
Policy 


Climatic 
Information 


Socio-Economic 
&  Marketing 


Source:  Wattanachaiyingcharoen  1997. 


Figure  5.  Suggested  planning  and  policy-making  process  on  the  Kluai  Khai  production 
improvement  and  management  in  the  lower  northern  region  of  Thailand. 
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Conclusion 

Co-operation  between  the  Ministry  of  Agriculture  (MOA)  and  co-operatives.  Bank  of 
Agriculture  and  co-operatives,  private  sectors  and  farmers  had  successful  results  on  the 
Kluai  Khai  export  industry.  However,  the  domestic  market  demand  developed  rapidly,  so 
that  currently,  the  export  price  is  only  1  Baht  higher  than  the  domestic  price.  Farmers 
have  therefore  reverted  to  their  traditional  cultivation  and  management  methods 
because  input  costs  are  lower.  Recently,  the  MOA  has  focused  on  production 
improvement  and  management  of  small-scale  farms  with  lower  inputs  and  higher 
productivity.  The  aim  is  to  produce  increased  yields  for  consumption  with  a  sustainable 
farming  system.  MOA's  actions  aimed  at  restructuring  agricultural  production  and 
prioritisation  of  productivity  zoning  using  an  agricultural  information  system  have  been 
of  crucial  importance:  see  Figure  5  (Wkttanachaiyingcharoen  et  al.  1997).  The  less 
profitable  crops  such  as  low  quality  rice,  cassava  and  other  field  crops  will  be  replaced 
by  the  higher  potential  crops  in  this  region,  such  as  Kluai  Khai.  A  suitable  growing  area 
for  Kluai  Khai  is  the  lower  northern  region  along  the  Ping  and  Yom  rivers.  Kluai  Khai 
production  and  planting  areas  could  be  expanded  for  many  reasons  as  shown  in  Tables  1, 
2  and  3.  Technology  transfer,  adoption  of  technology,  production  and  marketing 
management  are  the  important  keys  to  success  and  the  farmer  has  to  be  the  centre  of 
activities. 
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Synthese  des  discussions 


La  recherche  sur  les  marches  et  la  commerciaUsation  permet  de  mieux  comprendre  les 
facteurs  qui  affectent  I'offre  et  la  demande,  et  facilite  done  la  definition  des  priorites  de 
la  recherche  agricole.  Dans  cette  perspective,  les  debats  de  cet  atelier  ont  ete  axes  sur 
la  commercialisation  et  les  etudes  de  marche.  Des  methodes  sont  mises  en  place  dans 
certains  pays  pour  realiser  des  etudes  sur  les  marches,  comme  c'est  le  cas  au  Cameroun 
oil  le  CRBP  a  engage  un  travail  dans  ce  domaine.  II  serait  souhaitable  d'etablir  un 
reseau  entre  les  differents  pays  pour  conferer  a  ces  etudes  un  caractere  regional  et  faci- 
liter  des  analyses  comparatives.  D'apres  les  donnees  presentees  sur  le  Cameroun,  les 
bananes  plantain  font  I'objet  d'une  forte  demande  dans  ce  pays  et  se  vendent  plus  cher 
que  les  autres  denrees  amylacees  sur  les  marches  urbains.  Des  participants  ont  signale 
les  efforts  que  les  pouvoirs  publics  deploient  pour  reglementer  et  stimuler  les  marches 
dans  leur  pays,  notamment  par  I'etablissement  de  marches  de  gros  en  Cote  d'lvoire  et 
d'«  ordres  de  commerciahsation  »  a  Porto  Rico.  Le  gouvernement  indien,  qui  a  lance 
une  campagne  de  promotion  mettant  I'accent  sur  I'aspect  «  aliment  salutaire  »  de  la 
banane,  s'est  fixe  pour  objectif  de  faire  passer  la  production  annuelle  de  13  a  25  millions 
de  tonnes.  Dans  certains  pays,  le  secteur  prive  joue  un  role  important  dans  Lessor  des 
marches,  mais  de  maniere  generale,  le  besoin  se  fait  sentir  de  renforcer  I'information. 

En  ce  qui  concerne  les  marches  d'exportation,  les  bananes  autres  que  Cavendish  se 
placent  surtout  sur  des  creneaux  «  ethniques  »  dont  la  finahte  consiste  principalement 
a  repondre  aux  besoins  des  populations  des  pays  producteurs  de  bananes.  Bien  que  ces 
creneaux  offrent  certaines  opportunites,  ils  n'assurent  actuellement  qu'un  volume  de 
vente  limite.  Une  communication  presente  les  perspectives  de  diversification  des  debou- 
ches traditionnels  pour  les  Cavendish  en  Europe.  II  existe  des  possibilites  telles  que  le 
«  commerce  equitable  »  et  les  produits  biologiques,  mais  pour  I'instant,  cela  ne  repre- 
sente  qu'une  fraction  infime  du  marche. 

D'autres  communications  portent  sur  les  circuits  de  commercialisation  et  sur  les 
moyens  s'offrant  pour  en  ameliorer  I'efficacite,  notamment  en  reduisant  les  couts  des 
transactions  intermediaires  entre  le  fournisseur  et  le  consommateur.  Les  problemes 
poses  par  I'instabilite  des  marches,  les  pertes  post-recolte  et  le  transport  ont  ete  mis  en 
lumiere.  II  est  necessaire  de  faire  des  etudes  de  marche  plus  approfondies,  en  se  servant 
de  methodes  standard  de  collecte  des  donnees,  en  particulier  en  ce  qui  concerne  les 
modes  de  consommation.  En  outre,  il  importe  de  suivre  les  effets  des  differentes  inter- 
ventions afin  de  pouvoir  etablir  des  comparaisons  et  tirer  des  enseignements  des  expe- 
riences existantes.  II  apparait  egalement  necessaire  de  continuer  a  collecter  des  infor- 
mations sur  les  marches,  malgre  les  lacunes  evidentes  dans  les  statistiques  disponibles. 
Ces  informations  seraient  particulierement  utiles  pour  sensibiliser  les  decideurs  au  role 
fondamental  que  les  bananes  et  bananes  plantain  peuvent  jouer  pour  la  securite  alimen- 
taire.  EUes  permettraient  aussi  d'orienter  la  recherche  agricole  vers  les  besoins  priori- 
t aires  du  marche. 
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Workshop  overview 

Research  on  markets  and  marketing  allows  a  better  understanding  of  the  factors 
affecting  demand  and  supply  and  thus  facilitates  the  prioritisation  of  agricultural 
research  needs.  This  workshop  thus  focuses  on  markets  and  marketing  studies.  Methods 
for  studying  markets  are  being  put  in  place  in  certain  countries,  such  as  the  study  of 
markets  in  Cameroon  carried  out  by  CRBP.  It  would  be  desirable  to  develop  a  network 
between  countries  to  allow  the  region alization  of  market  studies  and  to  facilitate 
comparative  analysis  between  countries.  It  is  reported  that  plantains  in  Cameroon  are 
highly  demanded  and  are  more  expensive  in  the  cities  than  other  starchy  staples.  Some 
countries  report  on  efforts  by  governments  to  regulate  and  stimulate  markets,  such  as 
the  establishment  of  wholesale  markets  in  Cote  d'lvoire  and  "marketing  orders"  in 
Puerto  Rico.  The  Indian  government  is  promoting  the  consumption  of  bananas  as  a 
healthy  food  and  is  aiming  to  increase  its  annual  production  from  13  to  25  million 
tonnes.  In  some  countries  the  private  sector  is  playing  an  important  role  in  market 
development,  but  there  is  generally  a  need  for  more  information  to  be  supplied. 

In  relation  to  export  markets,  non-Cavendish  bananas  are  predominantly  sold  in 
"ethnic"  outlets,  where  they  mainly  serve  the  needs  of  people  originating  from  banana- 
producing  countries.  Although  these  markets  offer  some  opportunities,  at  the  present 
time  sales  through  such  outlets  are  limited.  A  report  is  presented  on  the  potential  for 
diversification  of  the  traditional  Cavendish  market  in  Europe.  Some  possibilities  exist, 
for  example  "Fair  Trade"  and  organic  products,  but  at  the  present  time  these  represent  a 
tiny  proportion  of  the  market. 

Reports  are  also  presented  on  systems  of  commercialization  and  ways  to  improve  effi- 
ciency especially  reducing  the  costs  of  intermediate  transactions  between  the  supplier 
and  the  consumer.  The  problems  of  instability  of  markets,  post  harvest  losses  and  trans- 
port are  highlighted.  It  is  recommended  that  more  in-depth  market  studies  are  required, 
using  standard  methods  of  data  collection,  particularly  in  relation  to  consumption  pat- 
terns. In  addition,  the  effects  of  various  interventions  should  be  followed  up,  in  order  to 
compare  and  learn  from  different  experiences.  It  also  seems  usefiil  to  continue  collec- 
ting market  information,  despite  recognised  deficiencies  in  the  available  statistics.  Such 
information  would  be  particularly  useful  in  informing  policy  makers  of  the  important  role 
bananas  and  plantains  play  in  food  security.  It  would  also  help  in  orientating  agricultural 
research  towards  the  priority  needs  of  the  market. 
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Abstract  -  Markets and  sale  of  bananasfor  local  consumption 

The  phenomenon  most  frequently  observed  in  the  different  situations  known  and 
analysed  with  regard  to  bananas  for  local  consumption,  in  contrast  with  export  "dessert" 
bananas,  is  the  growth  of  markets,  with  extension  of  the  international  market  and  the 
markets  in  producer  and  non-producer  countriesthat  accompany  urbanisation. 
The  volume  and  nature  of  the  markets  vary.  The  market  is  an  ethnic  one  in  non-producer 
developed  countries  and  forms  part  of  the  phenomenon  of  the  diversification  of  the  food 
system.  In  producer  countries,  the  ratio  of  market  volume  to  production  varies 
considerably.  There  is  a  continuous  range  of  situations  in  which  supply  and  demand  are 
dominant  respectively,  which  should  lead  to  different  modes  of  intervention. 
However,  analysis  of  supply  and  demand  and  their  variations  is  still  little  developed.  It 
comes  up  against  considerable  statistical  diffi culties  in  most  countries. 
With  regard  to  consumption,  various  analyses  result  in  observing  that  although  banana 
plays  an  important  role  in  food  security  for  rural  households,  it  also  responds  in  a  flexible 
manner  to  the  evolution  of  demand  in  rural  environments.  This  observation  leads  to 
awarding  considerable  importance  to  ongoing  changes  characterised  by  a  dissociation  of 
food  security  requirements  and  solvent  demand. 

In  all  cases,  the  main  preoccupation  of  marketing  agents  is  the  mastery  of  short  and 
medium-term  variations.  The  traditional  systems  often  behave  satisfactorily  where  the 
state  has  limited  means  for  intervention.  In  the  situations  in  which  the  market  is 
dominant  in  relation  to  production,  a  search  for  marketing  system  effectiveness  is 


INRA,  Montpellier,  France. 

Copyrighted  material 


478 


Les  productions  bananieres/  Bananas  and  food  security -Session  3 


undertaken  to  reduce  the  price  at  consumer  level  or  to  strengthen  the  position  of 
producers. 

The  agronomic  research  sector  is  often  requested  to  support  government  actions, 
although  analysis  of  the  situation  is  not  always  satisfactory.  Solutions  are  also  proposed 
with  the  aim  of  improving  supplies. 

In  conclusion,  the  evolution  of  markets  requires  the  strengthening  of  research  aimed  at 
facilitating  adaptation. 

Resume  -  Le  phenomene  le  plus  commun  aux  differentes  situations  connues  et  analysees, 
concernant  les  bananes  de  consommation  locale,  par  opposition  aux  bananes  <<  dessert  » 
d'exportation,  est  I'extenaon  des  marches :  extension  du  marche  international  et  des  mar- 
ches dans  les  pays  produdeurs  et  non  producteursqui  accompagnent  I'urbanisation. 
Le  volume  et  la  nature  des  marches  sont  variables.  Dans  les  pays  developpes  non  produc- 
teurs,  le  marche  esf  de  caractere  ethnique  et  s'inscrit  dans  le  phenomene  de  diversifica- 
tion du  systeme  alimentaire.  Dans  les  pays  producteurs,  le  volume  du  marche  par  rapport 
a  la  production  est  tres  variable.  II  existe  une  gamme  continue  de  situations  ou  I'offre  et 
la  demande  sont  respectivement  dominants,  ce  qui  devrait  conduire  a  des  modes  d'inter- 
vention  differents. 

Mais  {'analyse  de  I'offre  et  de  la  demande  et  de  leurs  variations  est  encore  peu  develop- 
pee.  Dansia  plupart  despays,  elle  se  heurte  a  de  grandesdiffi cultesstatistiques. 
Au  niveau  de  la  consommation,  diverses  analyses permettent  de  constater  que  si  la  bana- 
ne  joue  un  role  important  dans  la  securite  alimentaire  des  menages  ruraux,  elle  repond 
egalement  avec  souplesse  a  revolution  de  la  demande  dans  les  milieux  urbains.  Cette 
observation  conduit  a  accorder  une  grande  importance  a  revolution  en  cours,  caracteri- 
see  par  la  dissociation  entre  lesbesoins  de  securite  alimentaire  et  la  demande  solvable. 
Dans  tous  les  cas,  la  preoccupation  dominante  des  agents  de  la  commercialisation  est  la 
maUrise  des  variations  a  court  et  moyen  terme.  Les  systemes  traditionnels  s'en  acquittent 
souvent  de  maniere  satisfaisante,  la  ou  I'Etat  dispose  de  peu  de  moyens  d'intervention. 
Dans  les  situations  oij  le  marche  est  dominant  par  rapport  a  la  production,  des  recherches 
d'effi cacite  dansle  systeme  de  commercialisation  sont  entreprises  dans  le  souci  de  reduire 
le  cout  a  la  consommation  ou  de  renforcer  la  position  des  producteurs. 

La  recherche  agronomique  est  souvent  sollicitee  pour  soutenir  les  actions  du  gouverne- 
ment,  sans  que  I'analyse  de  la  situation  salt  toujours  satisfaisante.  Elle  propose  ausa  des 
solutions  dansle  but  d'ameliorer  I'offre. 

En  concluaon,  devolution  des  marches  necessite  un  renforcement  des  recherches  visant  a 
faciliter  leur  adaptation. 

Introduction 

La  mondialisation  de  reconomie  se  caracterise  par  un  developpement  toujours  plus 
grand  des  transactions  entre  les  agents  economiques,  et  done  de  I'activite  economique 
dans  son  ensemble.  Elle  se  manifeste  par  le  fait  que  desormais,  aucun  secteur  de  I'eco- 
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nomie,  y  compris  celui  de  I'agriculture  de  subsistance,  dans  quelque  region  que  ce  soit, 
n'echappe  aux  consequences  des  decisions  prises  au  niveau  mondial. 

Cette  realite  fait  I'objet  de  nombreux  travaux  dans  le  domaine  de  la  recherche  econo- 
mique  sur  le  developpement  agricole.  Ainsi,  par  exemple,  au  mois  de  septembre  dernier, 
le  troisieme  seminaire  des  economistes  agjicoles  europeens  qui  s'est  tenu  a  \N&geningen, 
avait  pour  theme  «  Agricultural  markets  beyond  liberalisation  ».  Les  consequences  du 
nouveau  contexte  economique  mondial  y  ont  ete  analysees,  aussi  bien  au  niveau  local 
qu'au  niveau  global. 

Cette  realite  est  egalement  familiere  a  tons  ceux  qui  s'interessent  au  developpement 
de  I'economie  bananiere.  Le  role  de  VUnited  Fruit  Company  dans  le  developpement  de 
I'agriculture  traditionnelle  en  Amerique  Centrale ;  I'etroite  relation  entre  la  production 
industrielle  de  bananes  pour  I'exportation  et  la  production  et  la  consommation  des 
bananes  locales  comme  au  Cameroun  par  exemple ;  ou  encore  la  dependance  historique 
des  recherches  sur  les  bananes  locales  vis-a-vis  des  recherches  sur  les  bananes 
«  dessert  »,  sont  autant  de  manifestations  de  la  mondiaUsation  de  I'economie  a  I'echeUe 
d'un  secteur  particulier. 

Mais  pour  autant,  on  ne  saurait  confondre  I'existence  de  ce  trait  general  et  actuel  du 
developpement  economique  avec  I'existence  d'un  seul  univers,  oil  les  decisions  econo- 
miques  de  chacun  des  acteurs  seraient  ineluctablement  regis  par  les  memes  meca- 
nismes  d'un  marche  omnipotent. 

Les  faits  sont  la,  et  deja  largement  evoques  dans  les  sessions  precedentes,  pour  nous 
rappeler  la  grande  diversite  des  situations.  Personne  ne  soutiendra  que  les  objectifs  eco- 
nomiques  de  production  d'une  grande  compagnie  bananiere  sont  les  memes  que  ceux 
d'un  paysan  qui  doit  assurer  la  securite  alimentaire  de  sa  famille.  De  meme,  il  existe  de 
grandes  differences  dans  I'organisation  et  la  gestion  des  marches  selon  les  contextes 
economiques  et  sociaux. 

Certes,  selon  une  vision  idealiste  et  uniciste  on  pourrait  interpreter  cette  diversite 
comme  la  manifestation  des  differentes  etapes  vers  un  marche  unique.  Mais  on  pourrait 
aussi  y  voir  I'existence  de  phenomenes  complexes  de  regulation  se  nourrissant  precise- 
ment  de  cette  diversite.  Nous  sommes  la  au  coeur  d'un  debat  theorique  sans  cesse  renou- 
vele.  Entre  d'un  cote,  les  tenants  du  libre  echange  qui  minorent,  quand  ils  ne  les  igno- 
rent  pas,  le  role  du  temps  et  des  structures.  Et  de  I'autre,  les  tenants  d'une  economic 
procedurale  pour  lesquels,  au  contraire,  les  modes  d 'organisation  et  les  processus  de 
transformation  de  la  societe  economique  comptent  particulierement. 

Quoiqu'il  en  soit,  I'objectif  d'une  recherche  appliquee  a  la  connaissance  des  pheno- 
menes d'echanges  de  bananes  locales,  c'est  a  dire  a  leurs  marches,  sera  toujours  de 
reconnaitre  et  de  comprendre  les  mecanismes  et  les  dynamiques  en  cours  dans  chaque 
situation  geographique  et  economique. 

L'enjeu  de  cette  demarche  est  en  effet  de  contribuer  a  une  meilleure  adaptation  de 
la  recherche  agronomique  et  a  I'elaboration  de  politiques  adequates  permettant  aux 
differents  acteurs  economiques  d'ameliorer  leur  situation  individuelle  ou  collective,  la 
oil  ils  sont. 
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Aujourdliui,  pour  la  premiere  fois  sans  doute  dans  le  cas  des  bananes  locales,  la  serie 
des  communications  qui  vont  etre  presentees  et  discutees,  offrent  un  bon  echantillon  de 
la  diversite  et  des  benefices  qu'on  pent  attendre  de  telles  demarches.  EUes  sont  appli- 
quees,  utilisent  des  concepts  et  des  methodes  differents  et  reposent  sur  des  situations 
dont  la  comparaison  est  tres  eclairante.  Leur  presentation  generale  et  rapide  peut 
s'ordonner  en  s'interessant  successivement  aux  caracteristiques  des  marches  qu'elles 
revelent,  aux  differents  aspects  de  la  commercialisation  et  aux  recherches  a  developper 
dans  le  futur. 

La  diversite  des  marches 
de  bananes  locales 

Les  sources  de  cette  diversite  sont  liees  a  celle  des  types  de  bananes  et  a  celle  des  condi- 
tions economiques  des  pays  oil  ils  sont  produits  et  consommes.  Les  varietes  de  bananes, 
combinees  aux  conditions  de  productions,  permettent  en  effet  d'oflrir  une  gamme  etendue 
de  produits  frais,  seches  ou  transformes,  qui  sont  consommes  sous  de  nombreuses  formes 
selon  les  circonstances.  Quant  aux  conditions  economiques,  elles  varient  de  la  pure  subsis- 
tance  a  la  situation  des  pa}«  developpes,  caracterisee  par  I'abondance  et  un  niveau  eleve 
d'industrialisation  du  systeme  alimentaire. 

De  ce  fait,  on  rencontre  trois  situations  caracteristiques  auxquelles  on  peut  associer 
trois  types  de  marches  :  les  marches  ethniques  et  de  diversification  dans  les  pays  develop- 
pes fortement  industrialises,  les  marches  alimentaires  et  integres  des  pays  intermediaires 
et  les  marches  de  surplus  dans  les  pa}«  en  developpement  a  forte  population  rurale. 

Dans  les  pays  developpes,  aux  Etats-Uiis  et  plus  modestement  en  Europe,  on  voit  se 
developper  les  importations  de  bananes  plantain  ou  «  a  cuire  »  pour  satisfaire  les  colonies 
de  ressortissants  des  pays  producteurs.  Par  contagion,  la  consommation  se  developpe 
aupres  des  populations  europeennes,  repondant  a  un  besoin  de  diversification  festive  ou 
de  depaysement.  Le  meme  phenomene  s'observe  sur  d'autres  fruits  tropicaux  en  general, 
mais  aussi  sur  d'autres  produits  tel  que  le  riz  par  exemple.  Ce  marche,  bien  que  limite  en 
volume,  est  en  developpement  (Loeillet  et  Tabuna  1998). 

Dans  les  pays  intermediaires,  le  developpement  de  I'economie  et  I'urbanisation  ont 
permis  la  mise  en  place  progressive  de  marches  agricoles  organises,  drainant  I'essentiel  de 
la  production.  Les  debouches  etant  assures  et  d'un  volume  suffisant,  la  production  s'est 
organisee  pour  satisfaire  la  demande.  Dans  certains  cas,  en  Inde  par  exemple  (Singh  et  al. 
1998),  la  banane  plantain  est  meme  un  produit  intermediaire,  non  consomme  sur  place  en 
I'etat,  mais  transforme  a  distance  pour  alimenter  un  marche  beaucoup  plus  large.  Le  mar- 
che des  bananes  est  integre  et  depend  essentiellement  de  revolution  de  la  consommation 
alimentaire.  En  Inde  toujour s,  on  observe  une  forte  expansion  du  marche  des  bananes 
(+  206  qui  s'inscrit  probablement  dans  le  developpement  general  de  la  consommation 
des  fruits,  au  stade  actuel  du  developpement  economique  (Singh  1997). 

Dans  les  pays  en  developpement,  en  Afrique  particulierement,  la  situation  est  difteren- 
te.  L'essentiel  de  la  production  est  encore  auto-consommee  et  participe  principalement  a 
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la  securite  alimentaire  des  menages.  Dans  les  regions  de  production,  la  consommation 
annuelle  par  personne  vivant  dans  les  exploitations  depasse  souvent  les  100  kg.  Le  taux 
d'urbanisation  etant  encore  limite,  le  volume  de  la  production  destinee  a  la  vente  reste 
minoritaire.  Dans  la  plupart  des  grands  pays  producteurs,  on  estime  entre  20  et  40  %la 
part  de  la  production  qui  est  commercialisee.  De  plus,  I'approvisionnement  des  marches 
urbains  pent  etre  assure  en  grande  partie  par  la  production  qui  accompagne  le  defriche- 
ment  de  nouvelles  terres. 

La  description  de  ces  differentes  situations  conduit  a  une  remarque  generale  concer- 
nant  I'apprehension  du  volume  de  ces  dilferents  marches  et  leurs  dynamiques  respectives. 

Dans  le  cas  des  pays  developpes  importateurs,  le  volume  du  marche  est  donne  par  les 
statistiques  du  commerce  exterieur.  Son  dynamisme  depend  principalement  des  agents  de 
la  distribution  et  de  leur  volonte  de  promouvoir  le  marche.  Dans  les  pays  oil  I'essentiel  de 
la  production  est  commercialise,  I'estimation  de  Toffre  par  la  mesure  du  volume  de  la  pro- 
duction est  souvent  une  approximation  suffisante,  car  la  production,  in  fine,  est  determi- 
nee  par  la  demande.  Mais  dans  les  pays  ou  I'essentiel  de  la  production  resulte  d'un  souci 
de  securite  alimentaire  des  producteurs  ou  des  dynamiques  de  defrichement,  on  ne  pent 
pas  confondre  le  volume  de  I'oflfre  sur  les  marches  solvables  avec  la  production  totale.  En 
elfet,  la  part  commercialisee  est  alors  prelevee  sur  les  surplus  de  la  production  d'autocon- 
sommation  ou  issue  des  sous-produits  de  la  deforestation.  La  decision  de  produire  ne 
resulte  pas  directement  de  la  demande  solvable  dont  les  variations  ont  pen  d'influence. 
L'adaptation  au  marche  est  assuree  par  le  systeme  d'approvisionnement  qui  decide  ou  non 
de  coUecter  les  produits  existants. 

Cette  remarque  etant  faite,  on  pent  souligner  quelques  traits  communs  au  marche  des 
bananes  locales  en  examinant  comment  s'y  exerce  la  concurrence. 

Le  premier  point  est  de  constater  que  I'ajustement  entre  I'offre  et  la  demande  ne  se 
manifeste  pas  uniquement  par  les  prix.  La  qualite  des  produits  y  est  un  facteur  toujours 
important  a  tons  les  niveaux.  Elle  joue  un  tres  grand  role  dans  la  structuration  de  la 
consommation. 

D'autre  part,  si  Ton  tient  compte  des  varietes  qui  ont  des  caracteristiques  differentes, 
le  marche  des  bananes  locales  est  heterogene,  au  meme  titre  que  celui  des  bananes  «  des- 
sert ».  Cette  heterogeneite  pent  aller  jusqu'a  une  organisation  distincte  des  circuits  et  des 
modes  de  commercialisation.  C'est  le  cas  en  Inde  oil  Ton  peut  etudier  I'efficacite  des 
filieres  par  varietes  (Uma  et  al.  1998). 

Lautre  trait  important  du  marche  des  bananes  locales  est  son  degre  de  structuration. 
Celui-ci  est  du  pour  I'essentiel  aux  difficultes  d'organisation  de  la  coUecte  et  de  I'approvi- 
sionnement dans  des  pays  qui  ne  disposent  pas  de  toutes  les  infrastructures  de  communi- 
cation necessaires.  Cette  structuration  s'analyse  principalement  par  le  nombre  de  partici- 
pants aux  differents  niveaux  de  la  distribution.  Le  plus  souvent,  on  observe  des  situations 
oligopolistiques,  c'est  a  dire  des  situations  oil  un  nombre  limite  de  grossistes  se  partage  les 
parts  de  marches. 

En  conclusion,  on  peut  considerer  que  les  marches  des  bananes  locales  ont  les  caracte- 
ristiques des  marches  fruitiers  dans  leur  ensemble.  ]Vfeis  compte  tenu  de  leur  importance, 
leur  etude  comparative  pourrait  utilement  contribuer  a  ameliorer  les  possibilites  d'inter- 
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vention  pour  une  plus  grande  efficacite  economique  et  a  mieux  comprendre  le  developpe- 
ment  des  marches  agricoles. 

La  commercialisation 
des  bananes  locales 

En  distinguant  la  commercialisation  des  marches,  alors  qu'ils  n'en  sont  qu'un  des 
aspects,  on  veut  souligner  I'importance  accordee  a  I'analyse  des  fonctions  qui  vont  du 
producteur  au  consommateur  et  se  placer  dans  une  approche  plus  gestionnaire.  Pour 
examiner  comment  prendre  des  decisions  au  niveau  du  producteur,  du  commergant,  de 
I'Etat  et  de  la  recherche,  on  s'interrogera  sur  I'etat  des  connaissances  et  les  recherches 
a  developper.  On  restera  bien  incomplet  en  privilegiant  quelques  aspects  oii  des  travaux 
ouvrent  la  voie  vers  des  developpement  ulterieurs.  De  meme,  on  abordera  en  priorite 
I'interet  des  producteurs,  auxquels  on  associe  ceux  de  la  recherche  et  de  I'Etat,  en  tant 
qu'agents  intervenant  sur  le  marche. 

Differents  travaux  realises  sur  le  besoin  solvable  de  bananes  locales  montrent  que  si 
leur  consommation  contribue  naturellement  a  satisfaire  les  besoins  alimentaires  fonda- 
mentaux,  elles  sont  aussi  capables  de  repondre  avec  beaucoup  de  souplesse  a  revolution 
generale  de  la  consommation  (CRBP).  Le  role  de  la  qualite  est  primordial  au  sens  precis 
d'un  produit  adapte  a  son  usage  et  aux  moyens  dont  dispose  le  consommateur.  Sur  ce 
point,  la  recente  analyse  des  variations  de  I'approvisionnement  a  court  terme  des  villes 
au  Cameroun  apporte  des  elements  interessants  {Duryet  al.  998). 

Dans  le  cas  particuher  oil  les  bananes  locales  contribuent  de  maniere  importante  a 
la  securite  alimentaire  au  niveau  des  producteurs,  son  amelioration  se  pose  en  des 
termes  dilferents.  Logiquement,  I'objectif  est  d'accroitre  la  productivity  du  travail.  C'est 
a  dire  obtenir  plus  de  produit  par  heure  ou  jour  consacre  a  produire,  recolter  ou  prepa- 
rer les  plats.  Get  objectif  doit  toutefois  etre  atteint  en  limitant  les  risques  de  production 
et  en  repondant  aux  imperatifs  de  qualite  auxquels  le  producteur  est  habitue,  ou  aux- 
quels il  pretend.  On  imagine  aisement  qu'il  puisse  y  avoir  quelques  contradictions  entre 
la  demande  des  producteurs  et  celle  des  consommateurs  urbains.  Cela  justifie  toute 
I'importance  qui  doit  etre  accordee  a  I'analyse  de  la  consommation  dans  le  cas  particu- 
her des  marches  emergeants. 

Dans  le  prolongement  normal  de  I'effort  pour  la  connaissance  de  la  demande,  on 
pent  evoquer  Taction  de  promotion  qui  pent  etre  engagee  pour  developper  la  consomma- 
tion de  nouveaux  produits.  Dans  les  pays  developpes,  cela  concerne  naturellement 
I'effort  entrepris  par  les  distributeurs  pour  certains  types  de  bananes,  ou  des  produits  de 
leur  transformation,  ou  meme,  dans  le  cas  des  produits  biologiques,  par  certaines  Oga- 
nisations  non-gouvernementales.  Au  Nigeria,  la  promotion  de  bananes  «  a  cuire  »  resis- 
tantes  a  la  cercosporiose  noire  en  est  un  autre  exemple  (Tshiunza  1998).  Ivfeis  dans  ce 
cas,  le  nouveau  produit  repond  d'abord  a  des  imperatifs  techniques  de  production  et  non 
a  des  besoins  detectes  au  niveau  des  consommateurs. 
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Un  autre  element  important  dans  la  gestion  des  marches  est  la  production  et  la  diffu- 
sion de  I'information  economique  permettant  a  tous  les  acteurs  de  faire  leur  choix  dans 
les  meilleures  conditions.  D'un  point  de  vue  theorique,  et  dans  le  cas  ideal  d'un  marche 
concurrentiel,  la  transparence  de  I'information  sur  les  prix,  les  qualites  et  les  quantites 
echangees  est  un  facteur  d'efficacite.  Dans  la  pratique,  la  production  de  I'information 
suppose  une  parfaite  connaissance  quotidienne  de  la  situation  dont  seuls  disposent  les 
agents  directement  au  contact  du  produit.  Cela  suppose  que  pour  etre  efficace,  un  servi- 
ce public,  doit  s'assurer  de  la  cooperation  active  des  distributeurs.  De  meme,  la  diffusion 
de  I'information  devra  repondre  aux  besoins  des  operateurs  et  non  pas  seulement  infor- 
mer tous  les  agents  de  la  filiere,  les  producteurs  particulierement.  De  recents  travaux 
sur  les  systemes  d'information  des  marches  agricoles  en  Afrique  (Egg  et  Galtier  1998) 
apportent  des  elements  tres  utiles  en  la  matiere.  Les  communications  de  Temple  et 
Engola  Oyep  ( 1998)  pour  le  Cameroun  et  de  N'Da  Aiopo  ( 1998)  pour  la  Cote  d'l voire 
contribuent  a  ce  debat. 

L'information  est  aussi  un  instrument  de  gestion  essentiel  dans  le  fonctionnement 
d'une  structure  integree  de  commercialisation,  telle  qu'elle  est  envisagee  a  Porto  Rico 
(Cortes  1998). 

Le  dernier  point  qu'on  abordera  dans  les  problemes  de  gestion  des  marches  est  celui 
de  I'efficacite  du  systeme  de  distribution.  Celui-ci  a  pour  fonction  de  rechercher  les  pro- 
duits,  de  les  acheminer,  les  transformer  eventuellement  et  les  presenter  sous  la  forme  et 
dans  les  conditionnements  desires  par  les  consommateurs.  S'agissant  de  produits  agri- 
coles  dont  la  production  est  aleatoire  dans  le  temps  et  I'espace,  la  principale  difficulte  a 
laquelle  le  systeme  de  distribution  est  confronte  est  celle  de  fournir  avec  regularity  des 
produits  de  qualite  constante. 

D'un  point  de  vue  economique,  I'efficacite  du  systeme  doit  done  etre  analysee  dans  sa 
capacite  a  fournir  un  approvisionnement  regulier  au  cout  minimum.  Les  travaux  de 
Temple  et  Engola  Oyep  sur  le  Cameroun  et  ceux  de  Uma  et  al.  en  Inde  nous  apportent 
des  resultats  tres  interessants.  C'est  dans  ce  domaine  que  peuvent  egalement  etre  situes 
de  nombreux  travaux  sur  la  reduction  des  pertes,  la  conservation,  le  conditionnement, 
etc.  Oie  communication  sur  la  conservation  en  Chine  (Chen  \\feixin  1998)  participe  a  cet 
effort  d 'amelioration  de  la  competitivite  des  filieres. 


Conclusion 

L'avenir  de  la  production  des  bananes  locales  sera  determine  par  la  place  qu'elles  pren- 
dront  dans  la  satisfaction  de  la  demande  solvable,  y  compris  dans  les  pays  oii  domine 
encore  I'autoconsommation.  L'atout  de  ces  produits  est  leur  grande  souplesse  d'adapta- 
tion  a  revolution  de  la  demande  :  les  bananes  peuvent  a  la  fois  satisfaire  les  besoins  ali- 
mentaires  fondamentaux  et  participer  a  la  diversification  alimentaire.  Leur  marche 
prendra  de  plus  en  plus  les  caracteristiques  de  celui  des  fruits  et  des  legumes. 

L'existence  de  differentes  situations  de  marche  dans  le  monde  est  une  richesse  pour 
la  recherche.  EUe  incite  a  encourager  fortement  les  travaux  comparatifs  et,  en  premier 
lieu,  a  favoriser  la  construction  d'un  langage  commun  pour  decrire  les  situations.  La 
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mise  au  point  d'instruments  comparables  d'observation  devrait  etre  entreprise  dans  les 
domaines  de  I'analyse  statistique  des  marches,  de  I'observation  des  circuits  ou  filieres  et 
de  la  formation  des  prix,  du  producteur  au  consommateur.  Des  instruments  a  mettre  au 
service  de  la  communaute  Internationale  et  des  Etats. 

Des  recherches  coordonnees  sur  revolution  de  la  consommation  devraient  egalement 
etre  programmes  en  priorite.  11  est  en  effet  essentiel  de  connaitre  toutes  les  possibilites 
qui  s'offrent  a  la  recherche  pour  satisfaire  les  differentes  categories  de  consommateurs. 
De  tels  travaux  pourraient  beneficier  des  dernieres  avancees  des  methodologies  qui 
pourraient  ainsi  etre  mises  a  la  disposition  des  pays  en  voie  de  developpement. 

En  coroUaire,  les  travaux  sur  les  prises  de  decisions  des  differents  acteurs  des  filieres 
et  de  leurs  organisations,  y  compris  I'analyse  des  systemes  de  production,  sont  les  outils 
indispensables  au  transfert  technologique.  Parmi  ces  travaux,  une  attention  particuliere 
doit  etre  accordee  a  I'amelioration  permanente  d'un  systeme  d'observation  integre  (un 
observatoire)  depuis  la  parcelle  jusqu'au  marche  de  detail,  cela  afin  de  saisir  de  maniere 
coherente  toutes  les  opportunites  d'amelioration  de  I'ensemble  de  la  filiere.  Get  observa- 
toire est  indispensable  a  la  recherche,  mais  pent  prendre  des  formes  varices  selon  le 
degre  de  developpement  et  d 'organisation  de  I'information  dans  les  pays.  Dans  certains 
cas,  la  recherche  doit  assurer  I'ensemble  de  son  fonctionnement,  tout  en  veillant  a  dele- 
guer  progressivement  toutes  les  fonctions  qui  relevent  normalement  des  services  profes- 
sionnels  ou  de  I'Etat  au  fur  et  a  mesure  de  leur  mise  en  place. 
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Market  status  of  cooking 
bananas  in  Southeast  Nigeria 


M .  Tshiunza,  J.I.  Lemchi,  C.I.  Ezedinma 

and  A.  Tenkouano 


Resume  -  Situation  du  marche  des  bananes  a  cuire  dans  le  sud-est  du  Nigeria 

Dix  ans  apres  son  introduction  par  I'Institut  International  d'Agriculture  Tropicale  dans  le 
sud-est  du  Nigeria,  la  banane  a  cuire  est  actuellement  commercialisee  par  environ  80  %  de 
paysans  alors  que  20  %  d'entre  eux  la  cultivent  essentiellement  pour  I'autoconsommation. 
La  proportion  de  la  production  commercialisee  est  d'environ  41  %. 

La  banane  a  cuire  est  vendue  principalement  sur  le  marche  local  et  a  la  maison.  Lesprinci- 
paux  acheteurs  sont  les  consommateurs  et  les  detaillants.  Les  grossistes  et  les  transforma- 
teurs  sont  moins  nombreux  dans  le  circuit.  En  moyenne  12  vendeurs  de  banane  a  cuire 
etaient  trouves  dans  chaque  marche  visite  centre  une  moyenne  de  quatre  acheteurs  de 
gros.  Le  prix  de  vente  moyen  de  la  banane  a  cuire  est  de  6.5  Naira  par  kg  alors  qu'il  est  de 
13.3  Naira  par  kg  pour  la  banane  plantain.  La  marge  beneficiaire  brute  par  unite  monetaire 
invest ie  est  plusgrande  pour  la  banane  a  cuire  que  pour  la  banane  plantain. 
L'etude  a  aussi  demontre  que  le  nombre  de  pieds  de  banane  a  cuire  est  pluseleve  dans  les 
champs  des  paysans  qui  vendent  regulierement  aux  grossistes  et  detaillants  que  dans  les 
champs  de  ceux  qui  vendent  plus  aux  consommateurs.  Ceci  semble  signifier  que  la  produc- 
tion est  determinee  par  le  marche.  Une  etude  plus  detaillee  de  la  chafne  de  commercialisa- 
tion de  la  banane  a  cuire  permettrait  de  comprendre  les  voles  et  moyensa  suivre  pour  ame- 
ner  plus  d'intermediaires,  et  specialement  plus  de  grossi^es,  dans  le  circuit  de  la  banane  a 
cuire. 

Abstract  -  This  paper  looks  into  the  market  status  of  cooking  banana  in  Southeast 
Nigeria  ten  years  after  its  introduction  by  the  International  Institute  of  Tropical 
Agriculture.  The  results  of  the  study  show  that  about  80%  of  farmers  growling  cooking 
banana  sell  an  average  of  41%  of  their  production  while  20%  crop  cooking  banana  solely 
for  home  consumption.  Rural  market  and  home  are  the  major  places  of  sale.  Major  buyers 
are  local  consumers  and  retailers.  Wholesalers  and  processors  are  fewer  in  number.  On 
the  average,  12  farmers  were  found  selling  cooking  banana  in  each  market  visited  to  an 
average  of  4  wholesalers.  The  average  selling  price  of  cooking  banana  was  N6.5  per  kg 
and  N13.3  per  kg  for  plantain.  The  marketing  margin  per  Naira  unit  is  higher  for  cooking 
banana  than  for  plantain.  Farmers  who  mostly  sell  cooking  banana  to  traders  have  more 
mats  in  their  fields  than  those  who  sell  mostly  to  consumers.  This  means  that  cooking 
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banana  production  is  market-driven.  A  more  detailed  study  of  tfie  cool^ing  banana 
marketing  channel  is  therefore  required  in  order  to  underhand  how  to  bring  more 
middlemen  into  the  cooking  banana  market  and  enhance  production. 

Introduction 

Cooking  banana  {Musa  spp.,  ABB  group)  was  introduced  in  Southeast  Nigeria  in  the  late 
1980s  as  a  short-term  strategy  to  combat  black  Sigatoka  disease  because  of  its  high  level 
of  resistance.  Black  Sigatoka  is  a  fungal  leaf  spot  disease  which  can  reduce  plantain 
yield  by  30-50% (Stover  1983).  Since  the  introduction  of  cooking  banana,  research  efforts 
have  been  concentrated  mainly  on  its  agronomic  aspects  (Hahn  et  al.  1990,  PBIP  1994, 
1995,  1996)  and  utilisation  systems  (Oyesile  1987,  Hahn  et  al.  1990,  Ferris  et  al.  1996). 
Little  or  nothing  is  known  about  its  market  status.  If  cooking  banana  is  to  be  widely 
adopted  into  the  Nigerian  cropping  system,  it  must  be  produced  beyond  household  food 
needs  (i.e.)  it  must  be  marketable.  Southworth  (1981)  contends  that  growth  in  output 
can  scarcely  be  achieved  without  markets.  Lynam  ( 1990)  also  observes  that  the  potential 
to  increase  the  production  of  a  particular  crop  is  dependent  on  its  marketability. 

i^art  from  cursory  observations  by  Ferris  et  al.  ( 1994)  and  Akalumhe  ( 1994)  no 
empirical  study  has  been  carried  out  to  examine  the  actual  market  status  of  cooking 
banana  in  Southeast  Nigeria.  For  instance,  it  is  not  yet  known  whether  or  not  cooking 
banana  is  produced  beyond  household  food  needs.  And  if  it  is,  what  is  the  amount  of 
surplus  and  how  does  this  get  to  the  consumers?  In  other  words,  how  is  the  marketing  of 
the  surplus  organised?  In  addition  to  finding  answers  to  these  questions,  this  study 
examines  the  relationship  between  cooking  banana  production  and  market  factors. 

The  broad  objective  of  this  study  is  to  examine  the  market  status  of  cooking  banana 
in  Southeast  Nigeria.  Specifically,  the  objectives  are  to: 

•  evaluate  the  proportion  of  cooking  banana  sold  by  farmers; 

•  examine  the  organisation  of  the  cooking  banana  market; 

•  compare  market  prices  between  cooking  banana  and  plantain;  and 

•  examine  the  relationship  between  cooking  banana  production  and  market  factors. 

Methodology 

Selection  of  respondents 

The  study  was  conducted  between  June  and  October  1998  in  the  plantain/banana 
producing  regions  of  Southeast  Nigeria.  It  was,  however,  restricted  to  the  areas  where 
cooking  banana  was  initially  introduced,  in  Bayelsa,  Imo,  and  Rivers  States,  and  where 
the  largest  concentration  is  found  (Tshiunza  et  al.  1998).  v^art  from  IITA-Qnne  and 
ADP-Owerri  tissue  culture  laboratories,  two  institutions.  Shell  Petroleum  Development 
Company  and  Green  River  Project  of  Nigeria  Agip  Oil  Company,  played  a  major  role  in 
the  dissemination  of  cooking  banana  in  these  States.  Twenty  villages  were  randomly 
selected  from  a  list  of  villages  where  these  institutions  had  introduced  cooking  banana. 
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In  each  village  a  number  of  farmers  growing  cooking  banana  were  randomly  selected 
based  on  the  intensity  of  cooking  banana  cropping.  On  the  whole,  217  farmers  were 
selected  for  interview.  In  addition,  six  rural  markets  within  the  cooking  banana- 
producing  villages  were  visited  and  24  traders  were  identified  and  interviewed. 

Data  collection  and  analysis 

Two  sets  of  primary  data  were  collected  using  structured  questionnaires.  The  first  set  of 
data  was  collected  from  cooking  banana  farmers  while  the  second  set  was  collected  from 
cooking  banana  traders.  Data  collected  from  cooking  banana  farmers  include  their  socio- 
economic characteristics,  agronomic  and  market  factors.  Socio-economic  information 
includes  farmers'  characteristics  such  as  gender,  age,  marital  status,  gender  ownership 
of  cooking  banana,  major  occupation,  and  educational  attainment.  Agronomic  factors 
collected  are  the  number  of  cooking  banana  mats  planted  and  farmers'  experience 
(years)  in  cropping  cooking  banana  and  plantain.  Market  factors  include  the  proportion 
of  cooking  banana  sold,  the  number  of  years  the  farmers  had  been  selling  the  crop, 
place(s)  of  sale  as  well  as  major  buyers  and  their  gender. 

This  information  helped  in  the  design  of  relevant  questions  for  the  second  data  set 
meant  for  cooking  banana  traders.  These  are  here  defined  as  individuals  who  buy 
cooking  banana  bunches  from  farmers  in  the  rural  market  for  resale.  Six  rural  markets, 
Assa,  Gio,  Gokana,  Mgbede,  Nonwa  and  Seme/Barayira,  were  visited  twice  during  the 
period  of  survey  and  cooking  banana  traders  were  identified  and  interviewed,  .^art  from 
their  socio-economic  characteristics,  the  traders  were  asked  questions  about  their 
cooking  banana  and  plantain  trading  experience,  major  places  and  sources  of  purchase 
of  cooking  banana,  number  of  cooking  banana  sellers  in  the  market,  purchase  and  selling 
prices  of  small,  medium  and  big  bunches  of  cooking  banana  and  plantain,  and  their 
major  buyers.  Forty  bunches  each  of  cooking  banana  and  plantain  were  individually 
weighed  and  their  purchase  prices  recorded.  This  information  was  collected  at  the  end 
of  the  market  in  order  to  interview  only  those  traders  who  had  actually  bought  from 
farmers  after  the  usual  bargaining  that  characterises  the  determination  of  prices  in 
Nigerian  markets.  Farmers  who  had  brought  their  cooking  banana  to  the  market  were 
excluded  from  the  traders  sample. 

Descriptive  statistics  such  as  percentages,  means,  and  frequencies  formed  the  tools 
for  data  analysis.  The  Student  t-test  was  used  to  compare  quantities  sold  and  cooking 
banana  mats  planted  between  different  categories  of  farmers. 


Results  and  discussion 

Proportion  of  cooking  banana  sold  by  farmers 

The  most  common  cooking  banana  cultivars  found  in  the  survey  area  were  Bluggoe, 
Fougamou,  and  Cardaba.  Farmers  had  given  them  different  names  such  as  "Banantain", 
"John  BuH",  "Monkey  banana"  and  "Cameroon  plantain".  Farmers  do  not  differentiate 
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between  different  cooking  banana  cultivars,  hence,  prices  in  the  market  do  not  vary  by 
cultivar.  Agbagba  is  the  most  common  local  plantain  found  in  the  market. 

The  results  of  analysis  show  that  about  80%  of  the  farmers  sell  at  least  10%  of  their 
cooking  banana  crop  whereas  about  20%  produce  only  for  household  consumption 
(Table  1).  On  the  other  hand,  almost  all  the  farmers  (98%)  did  sell  some  part  of  their 
plantain  production.  For  those  selling  10  to  50%  of  their  output,  the  number  of  farmers 
selling  cooking  banana  is  higher  (60%)  than  the  number  selling  plantain  (30%);  the 
reverse  is  observed  when  above  50%  of  output  is  marketed.  Then,  6%  of  farmers  sell 
between  90  and  100%of  their  cooking  banana  production  against  16%for  plantain.  These 
results  indicate  that  plantain  has,  relative  to  cooking  banana,  a  very  high  market  status. 
In  the  surveyed  region,  plantain  is  actually  an  important  source  of  cash  income  (Nweke 
1996). 

On  the  average,  41%  of  cooking  banana  currently  produced  by  farmers  in  southeast 
Nigeria  is  sold  against  66%  of  plantain  (Table  2).  The  average  proportion  of  cooking 
banana  sold  in  the  study  area  after  a  decade  of  introduction  is  almost  equal  to  that  of 
cassava  (45%)  in  Nigeria  after  several  centuries  (Nweke  1996).  This  is  an  indication  that 
as  time  goes  on,  still  more  cooking  banana  will  be  sold. 


Table  1.  Percentage  distribution  of  farmers  by  proportion  (%)  of  cooking  banana  and 
plantain  sold. 

Proportion  sold  (%)  %  of  farmers  selling 

Cooking  banana  (N  =  217)  Hantain  (N  =  181) 


0 

19.8 

2.2 

10 

14.3 

1.1 

20 

5.5 

2.2 

30 

5.1 

3.3 

40 

1.4 

5.0 

50 

12.9 

16.6 

60 

11.1 

8.8 

70 

12.9 

18.8 

80 

10.6 

26.0 

90 

5.5 

13.3 

100 

0.9 

2.8 

N  =  number  of  observations. 

Table  2.  Average  percentage  of  cooking  banana  and  plantain  planted  for  sale. 

Crop 

Mean 

Maximum 

Minimum 

Standard 
deviation 

Number  of 
observations 

Ctooking 
banana 

41 

100 

0 

3.1 

217 

Rantain 

66 

100 

0 

2.2 

181 
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Organisation  of  cooking  banana  market 

Selling  of  cooking  banana  by  farmers 

The  results  of  the  study  show  that  farmers  sell  cooking  banana  in  four  different  places, 
namely,  field,  home,  rural  and  urban  markets.  A  particular  farmer  could  sell  cooking 
banana  in  one  place  or  in  more  than  one.  The  majority  of  farmers  ( 155)  sell  their  cooking 
banana  in  the  rural  market  (Table  3)  which  was  ranked  first  by  133  of  farmers  and 
second  by  20  farmers.  Home  is  the  second  most  important  place  of  sale  of  cooking 
banana  by  farmers  (119)  in  Southeast  Nigeria.  It  was  mentioned  by  119  farmers  out  of 
which  34  and  82  farmers  ranked  it  first  and  second.  Cooking  banana  is  hardly  ever  sold 
in  the  field  and  in  the  urban  market.  Its  buUdness  and  transportation  difficulties  would 
explain  its  low  sale  by  farmers  in  urban  markets. 

Consumers  are  the  major  buyers  of  cooking  banana  directly  from  farmers  (Table  4). 
One  hundred  and  forty-two  farmers  ranked  consumers  first  or  second  as  their  most 
important  buyers  of  cooking  banana  produce.  Retailers  were  the  second  major  buyers. 
They  were  mentioned  by  72  farmers  out  of  \\Iiom  56  farmers  ranked  them  first.  Traders 

Table  3.  Frequency  distribution  of  places  of  sale  of  cooking  banana  by  rank. 

Race  of  sale  of  cooking  banana 


Rank  Relds  Home  Rural  market  Urban  market 


1  2 

34 

133 

2 

2  5 

82 

20 

3 

3  1 

3 

2 

Total  8 

119 

155 

5 

Table  4.  Frequency  distribution  of  buyers  of  cooking  banana  by  rank. 

Major  buyers  of  cooking  banana 

Rank  Consumers 

Retailers 

Wholesalers  Processors 

1  70 

56 

27 

19 

2  72 

16 

4 

10 

3  3 

1 

Total  145 

72 

31 

30 

6% 

9%  3% 

3% 

^            ]             30%  / 

Consumers 

Retailers 

Wholesalers 

Processors 

Female            H  Both 

H  Male 

Rgure  1.  Categoriesof  buyersof  cooking  banana  by  gender. 
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buying  cooking  banana  in  bulk  (wholesalers)  as  well  as  processors  constituted  the  third 
and  last  category  of  cooking  banana  buyers.  They  were  mentionned  by  31  and  30  farmers 
respectively.  Wholesalers  were  ranked  first  by  27  out  of  31  farmers  (i.e.  90%)  that  sold  to 
them  whereas  porcessors  were  ranked  first  and  second  by  19  and  10  farmers 
respectively.  Most  of  the  traders  buying  cooking  banana  from  the  farmers  were  women 
(Figure  1);  they  were  predominant  as  both  retailers  and  wholesalers.  All  processors  were 
exclusively  women. 

Relative  market  prices  of  cooking  banana  and  plantain 

Cooking  banana  was  sold  in  all  the  six  markets  visited.  Qn  the  average,  there  were 
12  cooking  banana  sellers  in  each  market  visited  (Table  5).  They  were  farmers  wfro  had 
brought  their  cooking  banana  produce  to  the  market.  Akalumhe  (1994)  found  cooking 
banana  in  only  two  out  of  seven  rural  markets  he  investigated  in  Southeast  Nigeria,  six 
years  after  their  introduction.  However,  only  24  cooking  banana  traders  could  be 
identified,  i.e.,  an  average  of  four  traders  per  market.  A  great  number  of  sellers 
(farmers)  and  a  few  number  of  buyers  (oligopolistic  market)  therefore  characterise  the 
cooking  banana  market.  The  average  number  of  bunches  bought  per  market  day  varied 
from  two  to  ten  with  an  average  of  4.5  bunches  per  trader  (Table  5).  Twenty-three  out  of 


Table  5.  Average  number  of  farmers  selling  cooking  banana  per  market  and  cooking 
banana  bunches  bought  per  trader. 


Statistics  Number  of  farmers  Number  of  bunches 


Mean 

12.0 

4.5 

M  axi  m  u  m 

20.0 

10.0 

Minimum 

2.0 

2.0 

Standard  deviation 

5.2 

3.1 

Number  of  observations 

24.0 

21.0 

Table  6.  Purchase  price  of  cooking  banana  and  plantain  bunches  by  size. 

Size  of  bunch 

Mean 

Range 

Standard 

Number 

deviation 

of  observations 

Small 

cooking  banana 

31.7 

10-50 

13.0 

23 

plantain 

62.7 

20-100 

23.1 

21 

Medium 

cool^ing  banana 

61.6 

20-100 

25.6 

22 

plantain 

100.0 

50-200 

35.9 

21 

Big 

cooking  banana 

96.7 

40-200 

45.6 

23 

plantain 

185.9 

100-350 

56.4 

22 
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the  24  cooking  banana  traders  were  female  with  an  average  experience  in  trading  of  five 
years  on  cooking  banana  and  eight  years  on  plantain. 

The  purchase  price  of  a  medium  bunch  of  cooking  banana  in  the  rural  market  place 
ranged  from  N20  (N  =  Naha  -  1US$  =  95.5  N,  October  1999)  to  NlOO  with  a  mean  of 
N61.1.  The  smallest  and  biggest  bunches  of  cooking  banana  were  purchased  at  an 
average  price  of  ^B1.7  and  N96.7  respectively  (Table  6).  On  the  other  hand,  the  purchase 
price  of  an  average  bunch  of  plantain  ranged  from  N50  to  N200  with  a  mean  of  NIOO.O 
per  bunch.  The  smallest  and  biggest  bunches  of  plantain  were  purchased  at  an  average 
price  of  N62.7  and  N185.9  respectively.  These  results  indicate  that,  on  the  average, 
cooking  banana  sells  at  approximately  half  the  price  of  plantain  in  the  rural  markets. 

Traders  transport  their  cooking  banana  to  other  rural  or  urban  markets  and  sell  them 
mostly  to  consumers,  retailers  and  to  some  extent  to  processors.  The  resale  price  of  a 
medium  bunch  of  cooking  banana  by  traders  ranges  from  N20  to  N150  with  a  mean  of 
N87.05.  The  smallest  and  biggest  bunches  of  plantain  were  sold  at  an  average  prices  of 
N52.7  and  N  133  respectively.  The  resale  price  of  a  medium  bunch  of  plantain  ranges 
from  N60  to  N225  with  a  mean  of  N138.3.  The  smallest  and  bunches  of  plantain  were  sold 
at  an  average  price  of  N93.4  and  N230.7,  respectively  (Table  7). 

The  gross  marketing  margins  of  cooking  banana  and  plantain  are  presented  in 
Table  8.  On  average,  a  bunch  of  plantain  sells  only  NIO  higher  than  cooking  banana. 
However,  one  Naira  invested  in  buying  cooking  banana  yields  a  higher  gross  marketing 
margin  than  when  invested  in  plantain. 

Further  investigations  showed  that  the  weight  of  a  cooking  banana  bunch  ranged 
from  5.6  kg  to  38.0  kg  with  a  mean  of  16.35  kg  (Table  9).  The  corresponding  prices 
ranged  from  N2.2  to  N16.1  per  kg  with  a  mean  of  N6.5  per  kg.  For  plantain  (Agbagba), 
the  bunch  weight  ranged  from  4.2  kg  to  20.8  kg  with  a  mean  of  10.1  kg.  The 
corresponding  prices  ranged  from  N6.00  per  kg  to  24.2  per  kg  with  a  mean  of  N13.3  per 
kg.  These  results  confirm,  once  again,  that  the  market  value  of  cooking  banana  is  about 
half  of  that  of  plantain.  Akalumhe  ( 1994)  found  that  the  average  weight  of  a  bunch  of 
Bluggoe  had  an  average  weight  of  19.1  kg  and  sold  at  N1.8  per  kg  while  the  average 
bunch  weight  of  Agbagba  was  6. 18  kg  and  sold  at  N8.9  per  kg. 


Table  7.  Selling  price  of  cooking  banana  and  plantain  bunches  by  size. 


Size  of  bunch 


Mean 


Range 


Standard 
deviation 


Number  of 
observations 


Small 

cooking  banana  52.7 

plantain  93.4 
lUledium 

cooking  banana  87.1 

plantain  138.3 
Big 

cooking  banana  133.0 

plantain  230.7 


10-100 
20-150 

20-150 
60-225 

55-250 
110-350 


22.7 
37.0 

36.6 
48.4 

52.7 
67.4 


22 
22 

22 
20 

23 
22 
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Table  8.  Marketing  margin  (Naira)  of  cool<ing  banana  and  plantain  per  bunch  per 
unit  purchase  price. 


Bunch  size             Marlceting  margin  per  bunch 

Marketing  margin  per  Naira 

Cooking  banana 

Plantain 

Cooking  banana 

Plantain 

Small  21.0 

30.7 

0.66 

0.49 

Medium  25.5 

38.3 

0.41 

0.38 

Big  36.3 

44.8 

0.29 

0.24 

Average  27.6 

37.9 

0.45 

0.37 

Table  9.  Price  (Naira)  of  cooking  banana  and  plantain  per  unit  weight  (kg). 

Statistics                              Cooking  banana 

Hantain 

weight  (kg) 

price  (N/kg) 

weight  (kg) 

price  (N/kg) 

Mean  16.3 

6.5 

10.1 

13.3 

Maximum  38.0 

16.1 

20.8 

24.2 

Minimum  5.6 

2.2 

4.2 

6.0 

9andard  deviation  7.4 

3.2 

4.4 

5.2 

Coefficient  of  variation  45.4 

48.9 

43.7 

39.1 

Number  of  observations  40.0 

40.0 

35.0 

34.0 

Cooking  banana  production 
and  marl<et  pressure 

This  section  examines  the  relationship  between  market  pressure  factors  and  the 
production  of  cooking  banana.  Two  gi  oups  of  two  market  factors  each  are  considered  for 
the  analysis.  The  first  group  includes  farmers  selling  mostly  to  wholesalers  and  those 
selling  mostly  to  consumers  whereas  the  second  group  comprises  farmers  selling  mostly 
to  retailers  and  those  having  consumers  as  major  buyers.  The  hypothesis  tested  is  that 
the  greater  the  quantity  bought  (sold)  per  unit  time,  the  greater  the  likelihood  that  the 
farmer  will  increase  production  of  cooking  banana. 

The  t-test  was  used  to  compare  the  number  of  cooking  banana  mats  planted  by  the 
farmers  within  each  group.  The  results  of  the  study  indicate  that  the  number  of  cooking 
banana  mats  planted  by  farmers  selling  mostly  to  \\4iolesalers  is  statistically  higher  than 
that  planted  by  farmers  selling  mostly  to  consumers  (Table  10).  Wholesalers  buy  in  bulk 
great  quantity  of  cooking  bananas;  this  may  constitute  an  incentive  for  farmers  to 
increase  their  production  of  cooking  banana.  The  average  number  of  cooking  banana 
mats  planted  by  farmers  selling  to  retailers  is  higher,  though  not  statistically  significant, 
than  that  of  farmers  selling  mostly  to  consumers.  It  may  be  concluded  that  the  greater 
the  quantity  of  cooking  banana  sold  by  farmers,  the  more  they  tend  to  increase  the 
number  of  cooking  banana  mats  in  their  fields. 
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Table  10.  Number  of  cooking  banana  mats  by  market  pressure  factors. 


Group  of  market         Mean       Standard  deviation       T-value  Number  of 

factors  observations 


Wholesalers 

18^ 

0.9 

30 

Ctonsumers 

11" 

0.5 

1.80 

70 

Ftetailers 

14^ 

0.5 

72 

Consumers 

11^ 

0.5 

0.85 

70 

For  each  group  of  factors,  means  with  the  same  letter  are  not  statistically  significant. 


Conclusion 

The  aim  of  the  study  was  to  investigate  the  market  status  of  cooking  banana  ten  years 
after  its  introduction  in  Southeast  Nigeria.  The  resufts  of  the  study  indicate  that  about 
80%of  farmers  sell  at  least  10%of  their  cooking  banana  production.  On  the  average,  41% 
of  cooking  banana  production  is  sold  mostly  at  the  rural  market  and  at  home.  Consumers 
are  the  major  buyers  of  cooking  banana  from  farmers.  Wholesalers  of  cooking  banana  are 
few.  This  is  an  impediment  to  the  expansion  of  cooking  banana  production  as  the  study 
further  showed  that  farmers  that  sell  mostly  to  consumers  had  less  cooking  banana  mats 
in  their  fields  than  those  who  sell  mostly  to  v^olesalers.  There  is  therefore  a  need  to 
bring  more  bulk  buyers  into  the  cooking  banana  marketing  channel. 

The  study  also  shows  that  an  average  bunch  of  cooking  banana  sells  at  almost  half 
the  price  of  that  of  plantain.  Further  investigations  on  the  actual  price  per  unit  weight 
indicate  that  an  average  bunch  of  cooking  banana  weighs  16.3  kg  and  sells  at  N6.5  per  kg 
whereas  that  of  plantain  weighs  10.1  kg  and  sells  at  N13.3  per  kg. 

The  marketing  margin  difference  between  cooking  banana  and  plantain  is  only  NIO. 
However,  traders'  marketing  margin  per  Naira  unit  is  higher  for  cooking  banana  than  for 
plantain. 
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Origine  et  gestion  de  I'instabilite 
sur  les  marches  des  produits 
vivriers  :  le  casde  la  filiere  plantain 
a  Douala,  Cameroun 

A.  Bikoi^  et  G.  Yomi^ 


Abstract  -  Origin  and  management  of  thie  instability  on  the  food  crops  market. 
The  case  of  the  plantain  sector  in  Douala,  Cameroon. 

777/s  study  aims  at  ctiaracterizing  the  instability  of  plantain  marketing  system  in  Douala 
and  to  shiow  the  strategies  put  in  place  by  the  market  actors  accordingly.  The  data 
collection  is  based  on  the  market  observatory  developed  by  CRBP.  The  instability  of 
plantain  marketing  ^stem  depends  on  factors  related  to  production  and  distribution 
system  and  to  the  socioeconomic  situation  of  the  operators.  It  is  also  strengthened  by  the 
perishability  of  plantain  and  the  lack  of  marketing  equipment  and  infrastructure.  This 
instability  isa  constraint  to  a  good  functioning  of  food  marketing  supply  and  distribution 
sy^em  in  urban  centres.  To  resolve  this  instability,  individual  and  collective  strategies 
have  been  implemented  by  the  market  actors  with  more  or  less  success.  The  improvement 
of  the  plantain  marketing  system  implies  the  wholesale  market  development,  the 
appropriate  financing  of  the  marketing  operations,  the  clarification  and  the  restoration 
of  the  state  role. 

Resume  -  Cette  etude  se  propose  de  caracteriser  I'instabilite  de  la  filiere  d'approvision- 
nement  de  la  ville  de  Douala  en  bananes  plantain  et  les  strategies  que  les  acteurs  de  la 
filiere  adoptent  en  consequence.  La  collecte  de  donnees  s'appuie  sur  Tobservatoire  des 
marches  mis  au  point  par  le  CRBP.  L'instabilite  de  la  filiere  plantain  est  tributaire  des 
variables  qui  relevent  a  la  foisdessy^emesde  production,  des  systemes  de  distribution  et 
de  la  situation  socio-economique  des  operateurs.  Elle  est  egalement  renforcee  par  le 
caractere  perissable  de  la  banane  plantain  et  Tinsuffisance  d'equipements  et  d'infrastruc- 
tures  de  commercialisation.  Ble  represente  une  contrainte  au  bon  fonctionnement  des 
systemes  d'approvisionnement  et  de  distribution  alimentaire  des  villes.  Pour  eviter  cette 
instabilite,  des  strategies  individuelles  et  collectives  sont  mises  en  oeuvre  avec  plus  ou 
moins  de  succes  par  les  acteurs.  L'amelioration  de  I'efficacite  de  la  filiere  passe  par  le 
developpement  des  marches  de  gros,  le  fi nancement  adequat  de  la  commercialisation,  la 
clarification  et  la  restauration  du  role  de  I'Etat. 

^CRBP,  Douala,  Cameroun 
^Universite  de  Yaounde  II,  Cameroun. 
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Introduction 

Dans  les  annees  soixante,  22  %  de  la  population  camerounaise  vivait  dans  les  villes  et 
Douala  comptait  un  peu  plus  de  200000  habitants.  En  1998,  ce  taux  est  estime  a  50  %et 
la  population  de  Douala  a  depasse  le  cap  des  1,5  millions  dTiabitants.  Avec  un  taux  de 
croissance  de  5,3  %  la  population  de  Douala  va  doubler  en  moins  de  15  ans.  Les  elfets  de 
la  croissance  urbaine  sont  de  plus  en  plus  preoccupants,  notamment  en  ce  qui  concerne 
la  securite  alimentaire  des  citadins.  La  question  de  I'approvisionnement  alimentaire  est 
devenue  un  enjeu  encore  plus  important  a  I'heure  actuelle  du  fait  des  consequences  des 
politiques  d'assainissement  economique  adoptees  par  les  pouvoirs  publics  (devaluation 
du  FCFA,  diminution  du  pouvoir  d'achat  des  urbains,  rencherissement  des  importations). 
Pour  nourrir  les  villes,  les  systemes  d 'appro visionnement  et  de  distribution  alimentaire 
(SADy^  doivent  acheminer  vers  leurs  consommateurs  urbains  des  quantites  elevees  et 
croissantes  de  denrees  provenant  de  zones  de  production  toujours  plus  eloignees.  Entre 
le  moment  oil  ces  denrees  sont  recoltees  et  celui  oil  elles  arrivent  dans  I'assiette  du 
consommateur  urbain,  differents  acteurs  leur  font  subir  toute  une  serie  d'operations 
(collecte,  manutention,  transport,  stockage,  marches  de  gros  et  de  detail,  transforma- 
tion) qui  se  repercutent  sur  le  prix  final  supporte  par  le  consommateur.  Si  ces  operations 
s'averent  inefficaces,  les  couts  d'approvisionnement  et  le  prix  final  seront  plus  eleves.  La 
securite  alimentaire  des  consommateurs  urbains  passe  done  par  I'amelioration  de  I'effi- 
cacite  des  SADA  Lhe  amelioration  qui  suppose  au  prealable  une  connaissance  de  leur 
fonctionnement. 

Les  acteurs  des  SADA  sont  conlrontes  a  un  environnement  caracterise  par  I'instabili- 
te  des  elements  qui  le  constituent  :  prix,  quantite,  qualite,  information,  offre  de  trans- 
port, acces  au  credit.  L'instabilite  apparait  sous  trois  formes  :  I'incertitude,  le  risque  et  la 
saisonnalite.  L'incertitude  correspond  a  une  perception  de  l'instabilite  pour  laquelle  on 
ne  pent  prevoir  le  resultat.  Le  risque  se  rapporte  a  un  evenement  futur  aleatoire  qui 
represente  un  danger  et  que  Ton  pent  anticiper  par  experience  avec  une  certaine  proba- 
bilite.  La  saisonnalite  correspond  a  la  variation  reguliere  d'un  evenement. 

L'instabilite  des  marches  se  traduit  par  I'absence  d'une  garantie  d'achat  (ou  de 
vente),  d'une  offre  reguliere  et  d'un  prix  relativement  stable.  EUe  augmente  done  la 
prise  de  risque  economique  et  defavorise  I'investissement. 

Dans  cet  expose,  nous  nous  proposons  de  caracteriser  l'instabilite  sur  les  marches  de 
la  filiere  d'approvisionnement  en  plantain  de  la  ville  de  Douala  (son  origine  et  ses  mani- 
festations) et  de  mettre  en  evidence  les  comportements  que  les  intermediaires  adoptent 
pour  gerer  cette  instabilite. 

Pour  la  collecte  des  donnees,  nous  nous  sommes  d'abord  appuyes  sur  I'observatoire 
des  marches  mis  au  point  par  le  CRBP  depuis  1993  pour  suivre  le  fonctionnement  de  la 
filiere  d'approvisionnement  en  plantain  de  la  ville  de  Douala.  II  s'agit  d'un  systeme 
d'enquete  et  de  suivi  de  huit  marches,  quatre  represent atifs  de  la  zone  de  provenance  du 
plantain  (le  sud-ouest)  et  quatre  de  la  zone  de  consommation  (Douala).  Sur  ces  diffe- 
rents marches,  on  observe  deux  fois  par  mois  les  flux,  le  prix  et  la  qualite  des  plantains 
proposes  ainsi  que  le  comportement  des  acteurs  de  la  filiere. 
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En  second  lieu,  nous  avons  eu  recours  a  la  documentation  disponible  et  notamment  a 
une  etude  sur  la  commercialisation  des  vivriers  au  Cameroun  (Vivier  1986). 

Origine  et  manifestations  de  I'instabilite 
au  sein  de  la  fiiiere  plantain 

Douala  est  approvisionne  en  plantain  a  70  %par  la  province  du  sud-ouest.  Sur  les  mar- 
ches de  production  oil  se  ravitaillent  les  grossistes,  I'ofEre  n'est  pas  reguliere.  EUe  affiche 
une  certaine  saisonnalite. 

Le  suivi  des  flux  de  plantain  sur  les  marches  de  production  (Mle  20,  Owe  et  Bole) 
revele  une  offre  minimale  en  juillet-aout  (pleine  saison  des  pluies)  et  une  ofire  maxima- 
le  de  decembre  a  fevrier,  en  pleine  saison  seche  (tableaux  1  et  2).  La  variation  de  I'offre, 
lors  du  passage  d'une  saison  a  I'autre,  se  fait  de  maniere  plus  ou  moins  reguliere  selon 
les  localites.  L'amplitude  de  la  saisonnalite  est  forte  dans  les  zones  d'extension  de 
cacaoyeres  sur  defriche  forestiere  (Owe,  Bole)  alors  qu'elle  est  attenuee  dans  les  zones 
oil  les  fronts  pionniers  sont  stabilises  (Mile  20). 

Sur  les  250000  tonnes  de  plantain  produites  en  moyenne  par  an  dans  le  Sud-Ouest, 
64  %sont  recoltees  en  saison  seche  et  36  %en  saison  des  pluies  (Temple  1995). 

L'instabilite  de  Foffre  est  tributaire  de  plusieurs  variables  qui  relevent  a  la  fois  des 
systemes  de  production,  des  systemes  de  distribution  et  de  la  situation  socio-economique 
des  operateurs.  EUe  est  d'abord  liee  a  la  concentration  des  dates  de  plantation  entre 
mars  et  juin.  Plantes  a  cette  periode,  pour  profiter  des  premieres  pluies,  les  bananiers 
rentreront  en  floraison  en  mars-avril,  a  I'arrivee  des  tornades  et  se  retrouveront  exposes 
aux  chutes  compte  tenu  de  la  forte  pression  parasitaire  des  nematodes  et  des  charan- 
90ns.  Les  repercussions  de  ces  chutes  de  bananiers  se  feront  sentir  en  terme  d'offre, 
entre  mai  et  juillet,  la  periode  oil  ils  auraient  du  etre  recoltes. 

La  reduction  de  I'offre  est  aussi  soumise  aux  contraintes  de  main  d'oeuvre,  plus  dure- 
ment  ressenties  en  saison  pluvieuse  lorsque  la  concurrence  devient  plus  vive  entre  les 
dilferents  systemes  de  culture  pratiques  au  sein  des  exploitations. 

Enfin,  I'etat  de  degradation  des  pistes  en  saison  des  pluies  ne  permet  pas  aux  villages 
enclaves  de  proposer  leur  offre  sur  les  marches.  En  saison  seche,  les  planteurs  des  vil- 
lages eloignes  des  marches  ont  recours  aux  petits  vehicules  (taxi-brousse)  pour  achemi- 


Tableau  1.  Saisonnalite  de  I'offre  de  plantain  sur  les  marches  de  production  (1993- 
1995). 

Saison             Saison  des  pluies  Saison  seche  Variation  saisonniere 

(mai-oct.  1994)  (nov.  1994-avr.  1995) 

Marche        Mile  20    Bole     Owe  Mile  20    Bole       Owe        Mile  20      Bole  Owe 

Offre/ 

semaine  (reg.)3100      223      4500  4300       483         6300  38%     116%  40% 

Prix/kg 

en  FCFA             75        49          45  55         40            37         -26%     -18%  -17% 
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Tableau  2.  Saisonnalite  de  I'offre  de  plantain  sur  les  marches  de  production  (1995- 
1997). 

Tableau  A  : 

Saison  Saison  despluies 

Marches  Mile  20  Bole  Owe*  Penda-Mb. 


Annee  1995  1996  1997  1995  1996  1997  1995  1996  1997  1995  1996  1995 
Off  re/ 

semaine  3300  4060  4000  330  450  400  5300  6705  7225  600  1  100  600 
Nb. 

vendeurs  211  232  217  66  90  81  -  13  20  10  15  10 
Prix/kg 

en  FCFA  69  78  1 02  45  48  69  52  52  55  75  56  75 
Nb. 

d'acheteurs  62  82  86  10  10  12  -  8  11  7  12  7 
Tableau  B  : 

Saison  Saison  seche 

Marches  Mile  20  Bole  Owe*  Penda-Mb. 


Annee         1996  1997         1996       1997  1996  1997  1996  1997 

Offre/ 

semaine      4500         4800  770         550  6400  5800  1400  750 

Nb. 

vendeurs       236  232  122  94  27  19  17  10 

Prix/kg 

en  FCFA  62  52  32  31  40  39  56  50 

Nb. 

d'acheteurs    66  102  11  15  17  9  12  8 

*  Dansle  casd'Owe,  11  s'agit  de  Toffre  transitant  par  le  village  at  non  de  I'offre  reelle  sur 
le  marcfie. 


ner  leurs  regimes.  Or,  en  saison  des  pluies,  la  plupart  des  pistes  qui  relient  ces  villages 
aux  marches  deviennent  impraticables  et  empechent  la  commercialisation  d'une  part 
non  negligeable  de  la  production.  Le  mauvais  etat  des  routes  accroit  les  difficultes,  les 
couts  et  les  risques  dans  le  transport  des  regimes  et  entraine  une  defection  de  nombreux 
acteurs  du  commerce  (grossistes,  transporteurs) .  La  baisse  consequente  de  la  demande 
dissuade  bon  nombre  de  planteurs  de  frequenter  les  marches  avec  la  meme  regularity 
qu'en  saison  seche  (tableau  3). 

Tableau  3.  Variation  saisonniere  de  la  f  requentation  des  marches  (mai  1995-avril 
1996). 


Saison 

Saison  despluies 

Saison  seche 

Variation  saisonniere 

Marche 

Mile  20  Bole 

Mile  20  Bole 

Mile  20  Bole 

Nombre  de  vendeurs 

212  70 

231  112 

9  %       60  % 

Nombre  d'acheteurs 

83  9 

72  11 

-1 3  %       22  % 
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Tableau  4.  Saisonnalite  de  I'offre  de  plantain  sur  les  marches  de  consommation 
(Douala). 

Saison  Saison  des  pluies  Saison  seche  Variation  saisonniere 

(mai-oct.  1994)  (nov.  1994-avr.  95) 

Marche      Central  New-  Bonassama  Central  New-  Bonassama  Central  New-  Bonassama 

Dei'do                            Dei'do  Dei'do 

Off  re/jour 

(regime)       1  260     1  120        580  1  300      1300       490  3%     16%  -15% 

Prix  de 
gros'kg 

FCFA  105         91  97  89         76         71  -18%    -20%  -28% 

Prix  de 
detail/kg 

FCFA  131        113         136  91  96       108         -30  %    -18%  -20% 


Sur  les  marches  de  EX)uala  (tableaux  4  et  5),  la  saisonnalite  de  I'offre  se  traduit  sur- 
tout  par  une  importante  variation  des  prix  de  detail  entre  les  deux  saisons  (plus  de 
20  La  hausse  des  prix  au  consommateur  urbain  en  saison  des  pluies  resulte  du  ren- 
cherissement  des  couts  d'approvisionnement,  lesquels  integrent  les  couts  de  production 
et  de  transport. 

L'instabilite  des  marches  est  egalement  renforcee  par  les  deficiences  d'equipements 
et  d'infrastructures  adaptees  au  commerce  de  gros.  Ce  qui  tient  lieu  de  marche  principal 
de  gros  de  plantain  a  Douala,  n'est  en  realite  qu'un  «  trongon  de  route  de  quartier  aban- 
donnee  »  (populairement  appele  marche  plantain).  En  dehors  de  cette  place,  les  gros- 
sistes  exercent  leurs  activites  sur  la  chaussee  a  proximite  des  marches  de  detail,  mais 
tou jours  sur  des  lieux  non  specialement  amenages  a  cet  elfet  (manque  de  place  pour  le 
stationnement  des  vehicules  et  les  operations  de  dechargement,  absence  d'equipements 
de  stockage,  de  conservation,  problemes  d'hygiene  et  de  securite). 


Instabilite  des  marches  et  activite  commerciale 

Atravers  la  distribution,  le  commer9ant  met  en  rapport  une  offre  de  produits  avec  une 
demande  en  assurant  quatre  fonctions  (Couty  1978)  :  le  transport  (transformation  spa- 
tiale) ;  la  coUecte  aupres  des  fournisseurs  et  la  vente  aupres  des  clients  (transformation 
de  quantites) ;  le  stockage  (transformation  temporelle)  et  le  conditionnement  (transfor- 
mation des  produits) . 

Toutes  ces  fonctions  ne  pouvant  etre  executees  simultanement,  I'activite  commercia- 
le comporte  un  decalage  temporel  entre  le  moment  de  I'achat  et  celui  de  la  vente.  Ce 
decalage  est  plus  ou  moins  important  en  fonction  du  temps  de  collecte,  de  transport  et 
d'autres  pratiques  mises  en  ceuvre  par  les  intermediaires  (Lan^on  1992).  L'echange  mar- 
chand  des  denrees  perissables  comme  le  plantain  consiste  aussi  pour  le  vendeur  a  trans- 
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Tableau  5. 


Evolution  de  I'offre  et  desprix  du  plantain  a  MILE 20 
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ferer  le  risque.  En  se  depossedant  de  la  marchandise,  il  repercute  sur  un  autre  operateur 
le  risque  de  depreciation  du  produit  :  baisse  de  prix,  perte  physique.  Tous  les  interme- 
diaires  ne  sont  pas  exposes  au  meme  degre  d'instabilite  du  marche  :  le  grossiste  qui 
opere  avec  des  quantites  importantes  et  sur  une  large  echelle  d'espace  et  de  temps  est 
plus  expose  que  la  detaillante  qui  peut  se  reapprovisionner  par  petite  quantite  aupres  de 
lui  chaque  matin.  Mais  I'objectif  de  tous  ces  commer9ants  est  le  meme  :  obtenir  une 
remuneration  des  services  qu'ils  offrent,  en  vendant  plus  cher  ce  qu'ils  ont  achete. 
Qiaque  intermediaire  doit  done  etre  en  mesure  de  prevoir  avec  un  minimum  d'erreur  le 
prix  auquel  il  pourra  revendre  ulterieurement  la  marchandise  achetee.  Cette  prevision 
est  un  exercice  d'autant  plus  difficile  qu'elle  doit  prendre  en  compte  les  variations  de 
prix  dans  I'espace  et  le  temps  (Langon  1992).  Uie  incertitude  pese  sur  I'activite  com- 
merciale,  d'autant  plus  que  les  variations  de  prix  ne  sont  pas  toujours  correlees  dans 
I'espace  entre  les  marches  de  production  et  les  marches  de  consommation  (Temple 
1995).  Des  variations  erratiques  de  prixpeuvent  provenir  des  fluctuations  de  la  demande 
(sous  I'effet  des  facteurs  non  previsibles  comme  le  retard  dans  la  paie  des  fonction- 
naires)  ou  de  I'oflre  (par  I'irruption  de  nouveauxcompetiteurs  sur  le  marche). 

v^res  avoir  caracterise  I'instabilite  du  marche  de  plantain,  essayons  a  present  de  voir 
comment  elle  est  geree  par  les  acteurs  commerciaux  de  la  filiere. 


Les  strategies  individuelles 

Des  pratiquesd'achat  et  de  vente  basees 
sur  des relationspersonnalisees 

Plus  de  10  %des  commergants  de  vivres  declarent  s'approvisionner  regulierement 
aupres  des  memes  fournisseurs  (\ivier  1986).  lis  le  font  pour  se  premunir  contre  I'insta- 
bilite de  la  qualite  (le  fournisseur  leur  reserve  la  meilleure  qualite) ;  I'instabilite  des  prix 
(le  fournisseur  leur  propose  des  prix  «  raisonnables  »)  et  contre  I'instabilite  du  capital 
(le  fournisseur  leur  consent  des  credits). 

Ces  relations  personnalisees  fournisseur-client  constituent  egalement  des  barrieres 
d'entree  pour  des  agents  sans  liens  privilegies  avec  les  protagonistes  du  marche. 

Des  pratiquesd'achat  et  de  vente  a  credit 

A  Douala,  pres  de  10  %  des  detaillants  accordent  des  credits  a  leur  clientele.  Plus  de 
15  %des  grossistes  les  consentent  aux  detaillants  (Mvier  1986).  Ce  systeme  de  credit 
permet  d'amortir  I'impact  des  variations  de  I'offre  et  de  la  demande  sur  la  tresorerie  des 
commergants. 

La  prise  de  risque  par  lesgrandsintermediaires 
et  son  contournement  par  lespetits 

Les  commer^ants  qui  disposent  d'un  fonds  de  roulement  suffisant  (les  grands  interme- 
diaires)  acceptent  le  risque  avec  I'espoir  qu'un  retournement  de  conjoncture  pourra  leur 
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apporter  une  compensation.  L'importance  du  capital  detenu  leur  permet  d'affronter  les 
variations  erratiques  de  prix  qui  se  traduisent  generalement  par  une  succession  de 
pertes  et  de  profits.  Leur  objectif  etant  de  parvenir  a  une  couverture  globale  des  pertes 
par  les  profits.  Pour  Langon  (1992),  I'instabilite  des  prix  favorise  la  discrimination 
(«  I'ecremage  »)  entre  les  agents,  puisque  les  petits  intermediaires  ont  plus  de  mal  a 
passer  au  travers  de  conjonctures  defavorables.  Nos  observations  nous  ont  fait  remar- 
quer  que  sur  les  marches  de  Douala,  pendant  la  saison  des  pluies,  le  nombre  de 
detaillants  de  plantain  diminue  de  20  a  30  %par  rapport  a  la  saison  seche.  Cette  situa- 
tion traduit  le  comportement  des  petits  intermediaires  qui,  pour  ne  pas  courir  le  risque 
de  perdre  la  totalite  de  leur  capital  pendant  cette  periode  de  forte  instabilite,  se  retirent 
momentanement  de  la  filiere.  Ce  faisant,  ils  adoptent  une  strategic  qui  leur  permet  de 
contourner  ce  risque.  Pour  de  nombreux  acteurs  du  commerce  des  produits  vivriers, 
I'acces  a  un  capital  suffisant  reste  une  contrainte  plus  forte  (me me  si  elle  est  moins 
visible  et  moins  mediatisee)  que  I'acces  au  transport  ou  a  I'information  (independam- 
ment  de  I'existence  des  systemes  etatiques  d'information  sur  les  marches). 

Les  strategies  collectives 

Ces  strategies  correspondent  en  fait  a  une  gestion  de  I'instabilite  par  I'organisation  des 
marches. 

La  reglementation  de  I'acces  au  marche 

L'introduction  incontrolee  de  nouveaux  commergants  sur  le  marche  cause  un  prejudice 
aux  anciens  puisqu'elle  accroit  I'instabilite  des  prix  et  reduit  leur  marge  :  la  concurrence 
de  nouveaux  venus  pouvant  entrainer  une  hausse  du  prix  d'achat  ou  une  baisse  du  prix 
de  vente. 

Pour  resoudre  ce  probleme,  les  commer9ants  restreignent  I'acces  au  marche  a  tra- 
vers une  reglementation  qu'ils  adoptent  dans  le  cadre  de  leurs  associations.  A  Douala, 
comme  dans  la  plupart  des  marches,  les  vendeurs  des  produits  vivriers  se  sont  constitues 
en  associations  reparties  en  secteurs  suivant  les  differents  produits.  Qiaque  association 
est  dirigee  par  un  responsable  elu  par  ses  membres,  qui  veille  a  la  bonne  marche  de  son 
secteur  en  reglant  les  petits  litiges  entre  les  membres  ou  ceux  qui  les  opposent  a 
d'autres  agents.  Ces  associations  interviennent  dans  la  securite  des  produits,  la  fixation 
des  prixet,  surtout,  dans  I'attribution  d'espaces  de  vente  (Tchouanmo  1997). 

Le  controle  des  prix 

Des  fortes  variations  de  prix  qui  persistent  sur  un  marche  amenent  souvent  les  opera- 
teurs  a  prendre  des  mesures  collectives  pour  les  attenuer.  C'est  ainsi  qu'en 
decembre  1996,  pour  soutenir  le  prix  du  plantain,  les  producteurs-vendeurs  du  marche 
de  Penda-Mboko  ont  reduit  coUectivement  leur  offre.  i^res  s'etre  concertes,  ils  se  sont 
constitues  en  deux  groupes  selon  leurs  villages  d'origine,  en  presence  du  sous-prefet, 
pour  se  relayer  sur  le  marche.  Qiaque  groupe  devant  apporter  ses  regimes  une  fois 
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toutes  les  deux  semaines.  L'offre  est  passee  de  900  a  400  regimes  par  semaine  et  le  prix 
du  plantain  a  augmente  de  36  %  Mais  cette  mesure  a  revele  rapidement  ses  limites  : 
apres  deux  mois,  les  grossistes  ("buyam-sellam")  ont  boycotte  momentanement  ce  mar- 
che  et  oblige  les  producteurs  a  re  voir  leurs  prix  a  la  baisse. 

Le  regroupement  descommergants 
autour  des  segments  de  marche 

Les  detaillants  de  plantains  du  marche  central  de  Douala  proposent  en  moyenne  1 300 
regimes  par  jour.  Pour  securiser  I'approvisionnement  et  garantir  I'ecoulement  de  leur 
produit,  ils  se  sont  repartis  en  trois  groupes  selon  la  clientele  visee  et  la  qualite  des 
regimes  proposes.  Chaque  groupe  s'est  attribue  un  nom  et  un  emplacement  sur  le  mar- 
che. Le  premier  groupe  ("Bonajo")  s 'appro visionne  en  regimes  de  premiere  qualite  et 
mise  sur  la  clientele  aisee,  le  second  ("Akwa")  s'interesse  a  la  qualite  moyenne  et  le  troi- 
sieme  ("New-Bell")  achete  des  regimes  de  qualite  inferieure  et  s'adresse  a  une  clientele 
populaire. 


Conclusion 

L'etude  de  I'instabilite  des  marches  vivriers  n'est  pas  une  fin  en  soi,  mais  plutot  un 
moyen  de  connaissance  du  fonctionnement  des  SADA,  en  vue  de  I'amelioration  de  leur 
efficacite.  Cette  efificacite  etant  entendue  comme  «  leur  capacite  d'assurer  un  approvi- 
sionnement  alimentaire  en  quantite  et  en  qualite,  a  un  prix  accessible  a  toutes  les  cate- 
gories de  la  population  urbaine,  et  cela  de  fagon  durable  »  (Argenti  1997).  L'elaboration 
d'un  programme  de  developpement  des  SADAest  une  vaste  entreprise  dont  nous  n'avons 
nuUement  la  pretention  de  definir  les  contours.  Nous  conclurons  tout  simplement  en 
soulignant  ces  trois  points  : 

1)  La  clarification  et  la  restauration  du  roledel'Bat 

L'echec  des  experiences  etatiques  d'offices  de  commercialisation  et  les  politiques  de 
liberalisation  ont  rendu  I'Etat  «  un  peu  frileux  »  et  tres  peu  positif  envers  les  acteurs 
des  SADA  qui  le  per^oivent  surtout  par  son  cote  repressif  (collecte  des  taxes,  abus  de 
controles  routiers,  tracasseries  policieres). 

L'Etat  devrait  etre  un  regulateur  des  forces  du  marche  au  benefice  de  la  coUectivite 
toute  entiere,  un  mediateur  entre  les  groupes  de  pression,  un  facilitateur  et  le  garant 
des  regies  qui  s'imposent  a  tons.  L'amelioration  des  SADA  ne  peut  se  faire  sans  que 
soient  clarifiees  les  regies  du  jeu  entre  les  divers  acteurs,  sans  la  mise  en  place  d'un 
cadre  reglementaire  qui  favorise  la  transparence  en  precisant  les  droits  et  devoirs  des 
acteurs. 

2)  La  reconnaissance  de  1' importance  des  marches  de  gros 

C'est  le  stade  de  gros,  et  non  pas  les  stades  de  la  production,  du  transport  ou  de  la 
vente  au  detail,  qui  est  decisif  dans  la  structure  des  circuits.  C'est  en  agissant  d'abord 
sur  lui  qu'on  peut  ameliorer  efficacement  la  distribution.  En  rassemblant  en  un  lieu 
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toute  I'offre  et  la  demande  d'un  produit,  le  marche  de  gros  permet  la  formation  d'un 
prix  d'equilibre  (dans  la  transparence)  et  une  grande  diminution  des  couts  de  tran- 
saction (Tollens  1997). 

3)  Le  financement  du  commerce  des  produitsvivriers 

La  contrainte  de  capital  reste  majeure  pour  les  nombreux  acteurs  du  commerce  des 
produits  vivriers.  L'instabilite  des  prix,  «  en  ecremant  »  le  marche  vivrier  (par  une 
mise  a  I'ecart  des  petits  commer9ants),  desorganise  la  filiere  et  reduit  I'efficacite  avec 
laquelle  elle  remplit  sa  fonction  d'approvisionnement  des  centres  urbains.  Des  credits 
adaptes  a  ces  acteurs  devraient  etre  mis  au  point. 
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La  consommation  et  lescriteres 
de  qualite  du  plantain  a  Douala 
et  Yaounde 


S.  Dury\  N.  Bricas^,  J.  Tchango  Tchango^  et  A  BikoF 


Abstract  -  Plantain  consumption  and  quality  criteria  in  Douala  and  Yaounde 

This  study  is  an  analysis  of  plantain  consumption  and  quality  criteria  based  on  in-depth 
discussions  and  surveys  of  numerous  women  in  Douala  and  Yaounde  (Cameroon).  It  is 
shown  that  plantain  is  the  favourite  starch  base  for  all  urban  households,  with  no 
distinction  of  age,  standard  of  living  or  geographic  origin.  Even  the  populations  of  non- 
producer  regions  have  a  strong  preference  for  the  fruit.  In  spite  of  this,  consumption 
seems  limited  because  of  the  excessively  high  price  of  produce,  whose  supplies  are 
insufficient  in  towns.  It  is  essential  to  take  the  quality  criteria  of  end-users  into  account 
with  a  view  to  improving  varieties  and/or  plantain  cultivation  and  marketing  methods. 
Even  if  produce  quality  does  not  slow  consumption  today,  this  could  happen  with  the 
development  of  new  technology  essential  for  increasing  production.  Some  general 
criteria  of  'good'  quality  are  identified  here:  large  fingers,  strong  colour,  suitability  for 
cooking.  In  addition,  several  quality  criteria  depend  on  the  type  of  culinary  use.  The 
characters  desired  (ripeness,  size  and  cost)  and  those  not  wanted  are  described  for  the 
main  culinary  preparations.  From  the  methodological  point  of  view,  this  work  shows  the 
advantage  of  taking  into  account  the  classifi cation  of  produce  according  to  the  quality 
characteristics  as  seen  by  consumers 

Resume- y4  partir  d'entretiens  approfondis  et  d'enquetes  aupres  de  nombreuses  femmes 
de  Douala  et  Yaounde  (Cameroun),  cette  etude  analyse  la  consommation  et  lescriteres  de 
qualite  du  plantain.  Ele  montre  que  ce  produit  est  la  base  amylacee  favorite  de  tousles 
menages  urbains,  sans  distinction  d'age,  de  niveau  de  vie  ou  d'origine  geographique. 
Meme  les  populations  originaires  de  regions  non  productrices  de  bananes  ont  une  forte 
preference  pour  ce  produit.  Malgre  cela,  la  consommation  apparaft  limitee  en  raison  du 
prix  excessif  de  cette  denree,  dont  Toff  re  est  insuffisante  au  niveau  des  villes.  Dans  la 
perspective  d'amelioration  des  varietes  et/ou  des  methodes  de  culture  et  de 


^  CIRAD-AM  IS  Yaounde,  Cameroun 
2CIRAD-AMIS,  Montpellier,  France 
^  CRBP,  Jombe,  Cameroun. 
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commercialisation  du  plantain,  la  prise  en  compte  des  criteres  de  qualite  par  les 
utilisateurs  fi naux  est  indispensable.  Meme  a  la  qualite  du  produit  n'est  pas  aujourd'hui 
un  frein  a  sa  consommation,  elle  pourrait  le  devenir  avec  le  developpement  de  nouvelles 
technologies  indispensables  a  I'augmentation  de  sa  production.  Certains  criteres 
generaux  de  «  bonne  »  qualite  sont  id  identifies  :  gros  doigts,  couleur  prononcee,  bonne 
capacite  de  cuisson.  Par  ailleurs,  plusieurs  criteres  de  qualite  dependent  du  type 
d'utilisation  culinaire.  Ce  travail  present e,  pour  les  principales  preparations  culinaires,  les 
caracteressouhaites  (maturite,  faille,  cout)  et  redoutes.  Du  point  de  vue  methodologique, 
ce  travail  montre  I'interet  de  prendre  en  compte  la  classification  des produits  selon  leurs 
caracteristiquesde  qualite,  telle  qu'elle  est  faite  par  lesconsommateurs. 

Introduction 

La  banane  plantain  constitue  avec  le  manioc  et  le  macabo  une  des  bases  de  I'alimenta- 
tion  des  populations  rurales  et  urbaines  des  provinces  du  Centre  et  du  Sud  du  Cameroun 
(Baris  et  Zaslavsky  1983).  Le  plantain  est  un  produit  «  indigene  »  utilise  dans  de  nom- 
breuses  preparations  culinaires  (Grimaldi  et  Bikia  1985)  de  tons  les  groupes  ethniques 
oil  il  est  cultive.  La  consommation  de  ce  produit  est  souvent  liee  a  des  evenements 
importants  de  la  vie  des  families  camerounaises  :  mariage,  fiinerailles,  reunions  et  fetes. 
Dans  certains  cas,  la  presence  d'un  plat  specifique  de  plantain  est  meme  obligatoire 
(Tchango-Tchango  et  al.  1998).  Dans  les  deux  grandes  villes  du  Cameroun,  "Vkounde  et 
Douala,  il  semble  que  la  consommation  par  habitant  est  en  chute  depuis  une  quinzaine 
d'annees.  Selon  Temple  et  al.  (1997),  la  consommation  annuelle  par  habitant  entre  1984 
et  1994  serait  passee  de  77  kg  a  62  kg  en  moyenne  sur  les  deux  villes. 

Quelles  sont  les  raisons  de  cette  evolution  ?  Est-ce  un  probleme  de  qualite  lie  a  une 
evolution  des  preferences  alimentaires  et  a  une  moins  bonne  adequation  entre  le  produit 
plantain  et  la  demande  des  consommateurs  urbains,  comme  cela  a  pu  etre  observe  pour 
differents  produits  vivriers  dans  les  villes  africaines  ? 

Dans  un  contexte  d  urbanisation,  se  pose  alors  la  question  des  orientations  de  la 
recherche  varietale  ou  de  la  recherche  sur  les  systemes  de  culture  du  plantain  pour 
contribuer  a  maintenir,  ou  a  renforcer,  la  competitivite  de  ce  produit  sur  les  marches 
locaux.  Quels  sont  les  criteres  de  qualite  du  plantain  recherches  par  les  consommateurs 
urbains  ?  Comment  se  segmente  I'offre  en  plantain  sur  les  marches  urbains  ? 

Afin  de  repondre  a  ces  questions,  une  etude  a  Douala  et  "^ounde  a  ete  realisee  entre 
octobre  1997  et  mai  1998  dans  le  cadre  d'une  Action  Ihematique  Programmee  (ATP) '  du 
QRAD  en  collaboration  avec  le  CRBP,  I'lnstitut  de  Recherche  Agricole  pour  le  Develop- 
pement (IRAD)  et  I'lnstitut  National  de  la  Cartographic  (INC,  Yaounde).  Cbtte  ATP,  inti- 
tulee  «  L'approvisionnement  des  villes  :  les  organisations  au  coeur  des  ajustements  »,  pro- 
posait  une  analyse  des  principales  filieres  de  produits  vivriers.  Nous  utilisons  ici  une 
partie  des  resultats  relatifs  a  la  consommation. 


^  Voir  a  ce  sujet  Moustier  (1995). 
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Methodologie 

L'etude  a  ete  organisee  sous  forme  d'une  serie  d'entretiens  qualitatifs  et  d'enquetes. 

Une  phase  preparatoire  a  consiste  en  une  serie  d'entretiens  approfondis  aupres, 
d'une  part,  de  groupes  de  femmes  d'origines  socio-economiques  diverses,  et,  d'autre  part, 
de  personnes  ressources  (restauratrices,  cuisinieres,  etc.).  Ces  entretiens  ont  permis 
d'identifier  et  de  decrire  les  differentes  preparations  culinaires  comportant  du  plantain 
(appelees  «  mets  »),  les  caracteristiques  du  plantain  convenant  pour  chacun  de  ces 
«  mets  »  et  les  occasions  de  consommation  pour  chacun  d'eux  (situations  d'usage). 
Enfin,  ils  ont  permis  d'identifier  les  diverses  representations  de  la  qualite  du  plantain. 

Apartir  des  resultats  de  ces  entretiens,  un  questionnaire  plus  directif  a  ete  consti- 
tue.  II  a  ete  propose  a  60  menageres-  de  Douala  et  30  menageres  de  "Vkounde,  entre  mars 
et  mai  1998.  II  portait  sur  les  criteres  de  qualite  du  plantain.  Au  cours  de  cette  «enquete 
quaUte  »,  82  questionnaires  ont  ete  correctement  remplis  et  retenus  pour  I'analyse.  En 
raison  du  choix  aleatoire  des  menages  au  sein  de  six  quartiers  differents  (Etoa-meki, 
Madagascar  et  Melen  a  Yaounde;  Bonaberi,  Bonamoussadi  et  Bessengue  a  Douala),  on 
pent  considerer  que  cet  echantillon  represente  de  fagon  satisfaisante  la  population 
urbaine  de  ces  deux  villes.  Par  des  questions  fermees,  il  a  ete  demande  de  decrire 
chaque  «  type  »  de  plantain  que  la  menagere  distinguait  et  pouvait  nommer. 

Parallelement  a  ces  entretiens  et  enquetes  centres  sur  la  consommation  et  la  qualite 
du  plantain,  une  enquete  plus  large  sur  la  consommation  alimentaire  a  ete  effectuee 
(enquete  «  conso  »).  Elle  a  ete  realisee  sur  un  echantillon  raisonne  (selon  I'age,  I'ethnie 
et  le  niveau  de  vie)  de  184  menageres  de  Yiounde  et  200  menageres  de  Douala  en 
octobre  1997.  Le  questionnaire  portait  notamment  sur  la  consommation  des  produits  dits 
«  de  base  »  :  plantain,  manioc,  riz,  macabo...  Les  personnes  interrogees  ont  ete  choisies 
selon  la  methode  des  quotas  afin  d'avoir  une  independance  entre  niveau  de  vie,  age  et 
groupe  ethnique.  L'echantillon  n'est  ainsi  pas  representatif  de  la  population  des  villes 
car  il  sur-represente  les  Nordistes  et  les  Mbamois  et  sous-represente  les  Beti,  dans  le  cas 
de  "V^ounde,  et  les  Bamilekes,  dans  le  cas  de  Douala.  Les  personnes  aisees  ou  agees  sont 
egalement  sur-representees  par  rapport  aux  menages  plus  defavorises  ou  jeunes  (Rou- 
baud  1994).  Cet  echantillon  permet  en  revanche  des  analyses  par  sous  categories. 

Pour  I'analyse,  la  population  a  ete  segmentee  en  cinq  grands  groupes  selon  I'origine 
ethnique  :  «  Bassa  et  cotiers  »  (Douala,  Bassa,  Bakossi,  Bakweri,  etc.),  «  Bamileke  et 
assimiles  »  (Bamileke,  Bamoun,  Banso,  Nfeta,  etc.),  «  Beti  et  assimiles  »  (Maka,  Bulu, 
Eton,  Ewondo,  Baya,  etc.),  «  Mbamois  et  assimiles  »  ("^mbassa,  Bafia,  Banen,  etc.)  et 
«  Nordistes  et  assimiles  »  (Massa,  Mafou,  Foulbe,  Mafa,  Tikar,  etc.).  Ce  decoupage,  tou- 
jours  discutable  mais  assez  representatif  et  operationnel,  est  coherent  avec  d'autre  ana- 
lyses (Roubaud  1994).  Par  ailleurs,  un  indice  de  niveau  de  vie  tenant  compte  du  revenu 
declare  et  du  patrimoine  observe  (biens  durable,  habitat,  mobilier...)  a  ete  etabli.  La 
population  a  ete  repartie  en  trois  classes  de  niveau  de  vie,  «  riches  »,  «  moyens  »  et 
«  pauvres  ».  Enfin,  cinq  classes  d'age  ont  ete  distinguees. 

^  Le  terme  «  menagere  »  designe  la  femme  responsable  de  ('alimentation  du  menage 
(approvisionnement  et  preparation).  En  pratique,  ce  sont  presque  touteslesfemmesadultes. 
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Resultats 

Frequence  de  consommation,  prix  relatif  du  plantain 
et  preferencesdesconsommateurs 

Le  plantain  est  moins  consomme  que  le  riz  et  le  manioc 

Au  cours  de  I'enquete  consommation,  il  a  ete  demande  aux  menageres  de  classer  par 
ordre  decroissant  d'importance  les  trois  produits  qu'elles  ont  consomme  le  plus  pendant 
le  mois  precedent.  Le  plantain  apparait  en  troisieme  position  apres  le  riz  et  le  manioc, 
aussi  bien  a  Douala  qu'a  ^ounde  (tableau  1). 

Tableau  1 .  Produits  les  plus  consommes  en  septembre  1997  (en  %). 

Douala  Yaounde  Total 


2eme 

geme 

IP 

ler 

2eme 

geme 

IP 

ler 

2eme 

geme 

IP 

Riz 

40 

28 

17 

32 

28 

28 

18 

26 

34 

27 

18 

29 

Hantain 

25 

13 

13 

19 

16 

11 

11 

13 

21 

13 

13 

17 

Manioc 

17 

29 

18 

21 

27 

27 

22 

26 

21 

28 

20 

23 

M  ais 

9 

11 

15 

11 

16 

11 

18 

15 

12 

11 

16 

12 

Macabo 

3 

3 

8 

4 

5 

8 

11 

7 

4 

5 

9 

5 

Pas 

de  reponse 

6 

19 

29 

8 

15 

20 

8 

16 

24 

IP  =  Indice  pondere  =  [(1   choix  x  3)  +  (2^™  choix  x  2)  +  (3*'"'=  choix)]/6 

Source  :  ATP  «  Approvisionnement  desvilles  ».  Enquete  «  conso  »,  CIRAD,  CRBP,  INC,  IRAD. 

Cette  moindre  consommation  du  plantain  par  rapport  au  riz  et  au  manioc  pent  etre 
due  soit  a  une  question  de  preferences  des  consommateurs,  soit  a  un  probleme  de  prix. 

Le  plantain  est  I'un  des  produits  les  pluschers 

Si  Ton  rapporte  les  prix  des  produits  de  base  amylaces,  tels  qu 'observes  sur  les  marches 
de  "V^ounde,  a  la  teneur  en  matiere  seche  ou  bien  a  la  valeur  energetique  de  partie 
consommable  (figure  1),  il  apparait  que  le  plantain  est,  apres  I'igname,  le  produit  le  plus 
cher  avec  391  FCFAle  kg  de  matiere  seche  et  1 10  FCFAles  1  (X)0  calories. 

Les  prix  de  la  matiere  seche  et  de  la  calorie  de  tubercule  de  manioc  frais  sont  plus  de 
deux  fois  moins  chers  que  ceux  du  plantain.  Le  prix  de  la  matiere  seche  de  riz  est  sensi- 
blement  egal  a  celui  du  plantain,  mais  la  «  calorie  plantain  »  est  1.3  fois  plus  couteuse 
que  la  «  calorie  riz  ». 

Les  consommateurs  preferent  le  plantain  aux  autres  produits  de  base 
Ala  question  :  «  Si  tous  ces  produits  (plantain,  manioc  et  derives,  riz,  macabo,  igname, 
mais)  coutaient  le  meme  prix,  lesquels  prefereriez-vous  ?  ».  Sur  les  335  menageres  ayant 
repondu  a  la  question,  241  (soit  72  ont  cite  le  plantain  parmi  les  trois  reponses  clas- 
sees  par  ordre  decroissant  de  preference.  La  moitie  des  menageres  ont  cite  le  plantain 
comme  premier  choix.  Le  manioc  et  le  riz  arrivent  en  deuxieme  position  avec  chacun 
environ  13  %des  premiers  choix,  puis  le  groupe  «  macabo,  igname  et  mais  »  prennent  la 
troisieme  place  avec  environ  6  a  7  %des  reponses  (voir  figure  2) . 
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Source  :  calculs  realises  a  partir  desdonneesde  prix  de  la  Direction  de  laStatistique  et  de  laCtomptab  Mi- 
te Nationale  et  destablesde  composition  desalimentsde  la  FAO  et  de  la  Direction  Generale  de  la 
Recherche  SDlentifique,  Yaounde. 


Figure  1.  Rapport  entre  le  prix  du  plantain  et  celui  desautresproduitsamylacesde  base. 
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Source  :  ATP  «  Approvisionnement  desvilles  ».  Enquete  «  conso  »,  CIRAD,  CRBP,  INC,  IRAD. 


Figure  2.  Le  produit  prefere  des  menageres  si  les  produits  etaient  au  meme  prix 
(octobre  1997). 

Dans  tous  les  groupes  «  ethniques  »,  le  plantain  apparait  comme  le  produit  prefere 
relativement  aux  autres  produits,  avec  des  differences  entre  les  groupes  :  62  %des 
femmes  Beti  et  56  %  des  femmes  «  Bassa  et  Cotiers  »  preferent  le  plantain  aux  autres 
produits  cites.  Chez  les  Nordistes,  30  %des  menageres  citent  le  plantain  comme  produit 
prefere,  ce  qui  represente  un  taux  eleve  compte  tenu  de  leurs  traditions  culinaires  qui 
n'integrent  pas  ce  produit.  Dans  ce  groupe,  le  plantain  arrive  a  egalite  avec  le  riz  et  le 
mais  (figure  3). 
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Source  :  ATP  «  Approvisionnement  des  villes  ».  Enquete  «  conso  >>,  CIRAD,  CRBP,  INC,  IRAD. 


Figure  3.  Les  preferences  selon  Torigine  geo-culturelle  des  «menageres  »  (octobre  1997). 

L'extrapolation  de  ces  resultats  a  Fensemble  de  la  population  de  'V&ounde  et  Douala 
augmenterait  la  proportion  de  personnes  preferant  le  plantain,  car  les  populations  tradi- 
tionnellement  peu  consommatrices  (Nordistes)  sont  sur-representees  dans  I'echantillon. 
Le  plantain  est  done  le  produit  amylace  prefere  par  plus  de  la  moitie  de  la  population 
urbaine  de  Douala  et  ^ounde^. 

Les  preferences  pour  le  plantain  sont  egalement  sensibles  au  niveau  de  vie  des 
consommateurs  (figure  4)  :  les  menages  plus  aises  declarent  plus  souvent  le  plantain 
comme  leur  produit  prefere.  Cela  pent  s'expliquer  par  une  plus  grande  habitude  de 
consommation  de  ce  produit  a  prix  relative ment  eleve. 

Enfin,  les  resultats  montrent  que  les  menageres  preferant  le  plantain  sont  de  tons 
ages  et  resident  dans  la  ville  depuis  des  durees  diverses.  Les  deux  seules  variables  expli- 
catives  de  la  preferences  pour  le  plantain,  significatives  au  seuil  5  %a  partir  d'une  analy- 
se factorielle  sur  matrice  de  correlations,  sont  done  le  niveau  de  vie  et  le  groupe  eth- 
nique.  L'analyse  des  preferences  et  des  prix  relatifs  des  produits  montre  enfin  que  le 
produit  le  plus  proche  du  plantain,  et  certainement  le  plus  susceptible  de  se  substituer  a 
lui  en  terme  de  preferences  aliment  aires,  est  le  riz.  Si  rien  n'est  fait  pour  rendre  le  prix 
du  plantain  plus  competitif  par  rapport  a  celui  du  riz,  il  est  probable  que  ce  dernier 
devienne  peu  a  peu  et  de  fa9on  durable,  voire  irreversible,  le  produit  prefere  des  popula- 
tions urbaines.  Cette  tendance,  si  elle  est  confirmee,  augmenterait  la  dependance  ali- 
mentaire  vis  a  vis  du  reste  du  monde,  dans  la  mesure  oil  le  riz  consomme  a  \kounde  et 
Douala  est  importe  de  I'etranger,  et  que  les  perspectives  de  production  nationale  sont 
actuellement  limitees. 


^Lespateset  le  pain  n'ont  pasete  retenusdanscette  etude,  maisil  est  realiste  de  penser 
qu'ilsne  seraient  pascitesde  fagon  pref erentielle. 
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Source  :  ATP  «  Approvislonnement  des  villas  ».  Enquete  «  conso  »,  CIRAD,  CRBP,  INC,  IRAD. 


Figure  4.  Les  preferences selon  le  niveau  de  vie  du  menage  (octobre  1997). 

Profi  I  socio-economique  du  menage  consommateur 
de  plantain 

On  peut  comparer  les  resultats  concernant  les  preferences  aux  resultats  qui  portent  sur 
le  produit  effectivement  le  plus  consomme.  II  appaiait  que  tons  les  menages  consom- 
ment  moins  de  plantain  qu'ils  ne  le  souhaiteraient  (comparer  les  figures  4  et  5)  et  com- 
pensent  cela  par  la  consommation  de  riz,  produit  egalement  apprecie  et  legerement 
moins  couteux,  et  de  manioc,  beaucoup  moins  cher  que  le  plantain. 

Le  plantain  est  plus  consomme  par  les  menages  riches 

Les  grands  consommateurs  de  plantain  sont  des  gens  plutot  aises.  Si  on  repartit  la  popu- 
lation totale  entre  trois  groupes  de  niveau  de  vie,  on  s'aper9oit  que  30  %de  la  population 
du  groupe  le  plus  aise  annonce  le  plantain  comme  produit  le  plus  consomme  pendant  le 
mois  de  septembre  1997,  centre  seulement  13  %de  la  population  la  moins  aisee. 

A  la  question  :  «  si  vous  aviez  plus  d'argent,  changeriez-vous  quelque  chose  a  votre 
alimentation  ?  »,  deux  tiers  (66  ^  des  menageres  ont  repondu  «  oui  ».  Les  produits 
qu'elles  consommeraient  en  plus  grande  quantite  sont  par  ordre  decroissant :  le  plantain 
(25  %des  reponses),  la  viande  ( 19  ^,  le  riz  ( 18  ^,  le  poisson  ( 10  ^  et  I'igname  (8  ^.  II 
est  interessant  de  noter  que  les  menageres  expriment  une  contrainte  financiere  pour 
I'igname  et  le  plantain,  deux  produits  amylaces  cultives  traditionnellement  dans  la 
region.  Le  riz  vient  egalement  en  bonne  place  et  semble  ainsi  bien  integre  dans  les  habi- 
tudes alimentaires.  En  revanche,  le  macabo  et  le  manioc  ne  viennent  qu'en  fin  de  liste 
avec  respectivement  4  et  2  %des  reponses. 
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Source  :  ATP  «  Approvisionnement  des  villes  ».  Enquete  «  conso  »,  CIRAD,  CRBP,  INC,  IRAD. 
Figure  5.  Produit  le  plusconsomme  en  septembre  1997,  selon  le  niveau  de  vie  du  menage. 

Ces  resultats  convergent  avec  ceux  de  Temple  et  al.  ( 1997)  :  le  plantain  n'est  pas  un 
bien  de  consommation  de  base  et  son  elasticite  par  rapport  au  revenu  est  positive.  Toute- 
fois,  les  presentes  enquetes  ne  permettent  pas  de  dire  si  cette  elasticite  est  proche  ou 
nettement  super ieure  a  un. 

Les  consommateursde  plantain  sont  en  general  originairesdes  regions 
ou  Ton  cultive  le  plantain,  maisce  n'est  pastoujours  le  cas 

Les  plus  grands  consommateurs  de  plantains  sont  les  Betis  et  les  «  Bassas  et  Cotiers  ». 
Respectivement  24,7  %  et  20,5  %  d'entre  eux  declarent  le  plantain  comme  le  produit  le 
plus  consomme.  Seuls  12  %des  Nordistes  I'ont  declare  comme  produit  de  consommation 
principal.  Si  ce  chiffre  est  relativement  faible,  il  temoigne  cependant  d'une  diversifica- 
tion de  I'alimentation  de  ces  populations  residant  dans  les  villes  du  sud  puisque  leurs 
traditions  alimentaires  n'integrent  ni  la  banane  ni  le  plantain. 

Comme  pour  les  preferences,  les  variables  ages  et  «  nombre  d'annees  de  residence 
dans  la  ville  »  n'influencent  pas  la  consommation  de  plantain. 

Qualite  et  caracteristiquesdu  plantain 

Laqualite  du  plantain  «  en  general  >>  et  «  en  particulier  » 

Les  entretiens  approfondis  realises  avec  les  menageres  et  restauratrices  revelent  que 
Ton  ne  pent  se  limiter  a  parler  de  la  qualite  du  plantain  d'une  fa9on  generate.  D'une 
part,  les  caracteristiques  de  qualite  auxquelles  les  consommateurs  sont  sensibles  varient 
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selon  les  individus  en  fonction  de  leur  origine  geo-culturelle,  de  leur  age,  de  leur 
sexe,  etc.  Et  d'autre  part,  ces  caracteristiques  et  criteres  de  qualite  n'ont  pas  la  meme 
importance  relative  selon  I'utilisation  qui  est  faite  du  produit. 

Cela  dit,  on  pent  tout  de  meme  considerer  que  certaines  caracteristiques  de  la  quali- 
te sont  constantes  et  appreciees  par  toutes  les  categories  sociales,  a  tout  age  et  pour  tout 
type  de  cuisine  ou  de  circonstances.  Ce  sont  ces  caracteristiques  communes  que  plu- 
sieurs  auteurs  ont  tente  de  mettre  en  evidence  et  d'analyser.  Pour  S.  Nyoungou  cite  par 
Gauer  (1993),  le  critere  de  qualite  le  plus  important  pour  les  acheteurs  est  la  maturite 
du  regime  ou  des  doigts.  Selon  ces  auteurs,  les  consommateurs  s'attendent  a  payer  plus 
cher  un  regime  mature.  La  maturite  peut  etre  appreciee  par  deux  criteres  :  le  degre  de 
remplissage  des  doigts  et  la  couleur  de  la  pulpe  lorsque  Ton  casse  un  doigt. 

Mais  ces  auteurs  reconnaissent  que  les  consommateurs  cassent  rarement  les  doigts  au 
moment  d'acheter  leur  plantain  sur  le  marche.  On  peut  alors  se  demander  quels  sont  les 
criteres  de  reconnaissance  de  la  qualite  effectivement  mobilises  au  moment  de  I'achat. 
KDa  Adopo  et  al.  ( 1996)  apportent  des  precisions  sur  les  facteurs  intervenant  sur  la  defi- 
nition du  prix  du  regime  vert.  lis  rappellent  premierement  les  aspects  notes  par  Gauer 
(1993)  :  taille  et  poids  du  regime,  niveau  de  remplissage  des  doigts  et  coloration  de  la 
pulpe,  mais  precisent  que  ce  sont  des  criteres  de  qualite  decrivant  seulement  le  stade  de 
recolte.  lis  ajoutent  que  I'aspect  Irais  ou  fletri,  qui  reflete  les  conditions  de  transport  et 
de  stockage,  constitue  le  deuxieme  facteur  determinant  le  prix  du  regime  vert  sur  les 
marches  de  Douala.  Les  commer^ants  «  definissent  un  regime  de  qualite,  d'abord  comme 
un  regime  qui  a  atteint  un  bon  developpement  sur  pied  au  moment  de  la  recolte ;  cela  lui 
conlere  des  caracteres  assez  objectifs  et  mesurables  :  doigts  de  grosse  taille,  aux  angles 
suffisamment  arrondis,  et  a  la  pulpe  de  couleur  saumon  assez  prononce  »  (IsTDa  Adopo  et 
al.  1996  p.  402).  Est  egalement  cite  comme  critere  de  reconnaissance,  «  I'aspect  plutot 
brillant  »  (idem  p.  398)  du  regime  de  plantain  vert  de  bonne  qualite  marchande. 

Les  entretiens  menes  aupres  des  menageres  montrent  qu'elles  ont  la  meme  defini- 
tion minimaliste  de  la  «  qualite  ».  II  s'agit  de  Iruits  cueillis  a  maturite  et  transportes 
dans  de  bonnes  conditions.  lis  ne  sont  ni  fanes  ni  pourris,  et  les  doigts  sont  bien  remplis. 
Cependant,  au-dela  de  ces  aspects  generalement  admis,  de  nombreuses  variations  appa- 
raissent.  Ce  travail  propose  une  premiere  tentative  de  description  des  perceptions  de  la 
qualite  du  plantain  selon  les  con sommatr ices  finales  :  les  meres  de  famille,  chargees  a  la 
fois  de  I'achat  et  de  la  preparation  des  produits. 

Le  plantain  se  caracterise  par  une  grande  variete  de  cultivars  qu'il  n'est  pas  aise  de 
classifier.  Ycompris  dans  la  meme  ethnic,  les  denominations  des  cultivars  ne  sont  pas 
stables.  Ala  limite,  chaque  famille  denomme  un  plantain  de  fagon  differente  selon  qu'il 
lui  trouve  telle  ou  telle  particularite  :  une  forme  «  d'ecureuil  »  ou  «  d'oreille  »  par 
exemple,  une  tendance  a  donner  des  iruits  dedoubles,  etc.  Dans  I'enquete  sur  la  «  quali- 
te »  du  plantain,  il  est  apparu  que  80  %des  menageres  interrogees  etaient  capables  de 
nommer  et  de  decrire  avec  precision  au  moins  un  type  de  plantain.  La  valeur  moyenne  et 
mediane  du  nombre  de  types  nommes  et  decrits  par  menagere  est  egal  a  quatre.  Au 
maximum  certaines  menageres  distinguent  nominativement  jusqu'a  dix  types  de  plan- 
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tains.  Mais  les  signes  de  reconnaissance  des  cultivars  sont  complexes  et  instables  d'une 
ethnic  a  I'autre.  Les  differents  descriptifs  identifies  lors  des  entretiens  sont  relatifs  : 

•  a  la  taille  du  regime  (en  poids  et  en  longueur), 

•  au  nombre  de  mains  par  regime, 

•  a  la  taille  des  doigts  en  diametre  et/ou  en  longueur, 

•  au  nombre  de  doigts, 

•  a  la  forme  des  doigts  (serres,  rapproches,  en  «  ecureuil  »,  en  desordre,  colles. . .) 

•  a  la  couleur  de  la  peau  (rouge,  vert  clair,  vert  fence,  noir,  noir  et  blanc,  grise), 

•  a  la  presence  de  lignes  (« traits  »)  sur  la  peau 

•  a  la  couleur  de  la  pulpe  :  claire,  rose,  blanche  rouge. 

Le  probleme  se  complexifie  en  ville  oii  sont  presentes  de  nombreuses  ethnics  diffe- 
rentcs.  Par  excmplc  a  "Vkounde,  15  menageres  ont  cite  au  total  plus  de  48  noms  diffe- 
rents de  « types  »  de  plantain  qu'elles  pcuvent  distinguer.  Dans  les  conditions  de  realisa- 
tion des  enquetes,  il  est  difficile  de  savoir  si  un  meme  nom  cite  par  deux  personnes 
differcntes  correspond  au  meme  cultivar  et  si  deux  noms  dilferents  correspondent  a  des 
cultivars  differents.  Malgre  le  caractere  peu  rigoureux  de  cette  approximation,  nous 
avons  choisi  de  retenir,  pour  cette  premiere  analyse,  le  critere  «  prix  »  comme  indicateur 
relativement  synthetique  des  preferences  des  consommateurs  urbains  et  par  consequent 
de  la  «  qualite  ». 

Etant  donne  que  les  menageres  avaient  classe  les  types  selon  leur  prix,  nous  avons 
retenu  le  «  type  le  plus  cher  »  et  le  «  type  le  moins  cher  ».  Les  caracteristiques  suivantes 
concernent  done,  non  pas  des  cultivars  differents,  mais  un  ensemble  de  cultivars  juges 
respectivement  « le  plus  cher  »  ou  « le  moins  cher  ». 

Qualite  et  taille  du  regime  et  des  doigts 

Toutes  choses  egales  par  ailleurs,  il  semble  que  les  plantains  les  plus  chers  (de  bonne 
qualite)  ne  sont  pas  toujours  les  plus  longs  ou  ceux  a  gros  regimes  :  76  %des  types  cites 
comme  les  plus  chers  ont  des  petits  ou  moyens  regimes  (tableau  2).  De  meme,  les  plan- 
tains les  moins  chers  (de  moins  bonne  qualite)  sont  souvent  longs  ou  moyens.  La  taille 
des  doigts  semble  par  contre  plus  pertinente  et  plus  correlee  au  prix  du  plantain.  Pres 
des  deux  tiers  (63  %)  des  plantains  les  plus  chers  sont  definis  comme  ayant  des  doigts 
longs  et/ou  gros,  contre  seulement  41  %pour  les  plantains  les  moins  chers.  Ces  resultats 
concordent  avec  ceux  de  Gauer  ( 1993)  sur  un  point  mais  sont  differents  sur  un  autre.  La 
taille  des  doigts  est  confirmee  comme  critere  «  de  cherte  »  et  «  de  qualite  ».  En 
revanche,  contrauement  a  Gauer,  la  taille  du  regime  de  plantain  n'apparait  pas  comme 
un  critere  de  qualite  pertinent. 

Ainsi,  du  point  de  vue  des  consommateurs,  le  critere  de  taille  jouera  positivement 
pour  les  doigts  mais  non  pour  le  regime. 

La  qualite  selon  le  mode  de  preparation  du  plantain 

Le  grand  livre  de  la  cuisine  camerounaise  (Grimaldi  et  Bikia  1985)  recense  trente 
recettes  a  base  de  plantain.  Les  entretiens  menes  avec  les  menageres  revelent  une  gran- 
de  variation  des  modes  de  preparation,  y  compris  pour  une  meme  recette  de  base.  On 
pent  cependant  regrouper  les  differentes  preparations  du  plantain  selon  le  mode  de  cuis- 
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Tableau  2.  Relation  entre  le  prix  et  la  taille  du  regime  et  des  doigts  du  plantain. 

taille 

frequence 

Taille 

frequence 

du  regime 

relative  (en  %) 

des  doigts 

relative  (en  %) 

Hantain  le  moinscher 

long 

27 

gros/longs 

41 

moyen 

39 

minces'courts 

57 

petit 

27 

toutestailles 

2 

toutestailles 

7 

Rantain  le  pluscher 

long 

21 

gros/long 

63 

moyen 

60 

mince/court 

35 

petit 

16 

gros et  court 

2 

toutestailles 

3 

Source  :  ATP"  Approvisionnement  desvilles».  Enquete  «  qualite  »,  CIRAD,  CRBP,  INC,  IRAD.  Mai  1998. 


son  et  de  transformation  du  produit.  Les  resultats  des  entretiens  ont  conduit  a  distin- 
guer  dans  le  questionnaire  de  I'enquete  :  le  plantain  bouilli,  le  bouillon  de  plantain,  le 
plantain  braise,  le  plantain  frit,  le  plantain  «  malaxe  »,  le  plantain  «  saute  »,  «  fourre  », 
les  chips  de  plantain  et  le  plantain  pile  (tableau  3,  voir  pp.  522-523). 

Pour  chacun  des  modes  de  preparation,  chaque  menagere  a  indique  si  elle  preferait 
un  type  de  plantain  particulier  (au  sens  defini  precede mment),  si  elle  considerait  qu'un 
type  de  plantain  ne  pouvait  pas  convenir,  et  a  explique  pourquoi.  Elle  a  egalement  indi- 
que le  degre  de  maturite  desire,  les  occasions  de  consommation  et  le  cout  de  chaque 
preparation. 

Caracteristiques  de  qualite  et  mode  de  preparation 

Le  plantain  est  en  general  prefere  non  mur  par  les  menageres  pour  la  plupart  des  prepa- 
rations culinaires,  a  I'exception  des  frites  et  du  «  braise  »  (tableau  4).  Cependant  pour 
ces  mets,  il  semble  exister  des  differences  de  gout.  Les  frites  preparees  avec  le  plantain 
mur  sont,  semble -t-il,  appreciees  par  de  nombreuses  femmes,  par  la  plupart  des  enfants 
et  pratiquement  toujours  par  les  Europeens.  En  revanche,  la  plupart  des  hommes  du  Sud 
et  du  Cfentre  Clameroun  prelerent,  s'ils  ont  a  manger  des  frites,  le  plantain  non  mur  ou 
moyennement  mur.  Ala  question  posee  collective ment  a  un  groupe  dTiommes  :  «  prefe- 
re-t-on  le  plantain  mur  ou  non  mur  pour  les  frites  ?  »;  ils  repondent  d'une  seule  voix  et 
sans  hesiter  :  «  9a  depend  des  gouts  »,  et  d'ajouter  :  «  quand  tu  prepares  avec  le  non  mur, 
quand  tu  manges,  9a  fait  «  croc -croc-croc  »,  c'est  un  autre  plaisir  ! ». 

Occasions  de  consommation 

La  plupart  des  menageres  n'associent  pas  un  type  de  preparation  a  des  occasions  parti- 
culieres.  CJuelques  menageres  (moins  de  10  %de  celles  qui  ont  repondu  a  la  question) 
citent  les  fr  ites  comme  met  privilegie  des  plats  de  fetes,  pour  la  vente  et  comme  une  pre- 
paration particulierement  appreciee  des  enfants. 

Cout 

Le  cout  de  preparation  est  plutot  considere  comme  cher  pour  quatre  plats  sur  neuf : 
«  frites  »,  «  chips  »,  «  fourre  »,  «  malaxe  ».  Les  preparations  «  moins  cheres  »  correspondent 
au  «  braise  »,  au  «  bouilli  »,  au  «  bouillon  »  et  au  «  saute  ». 
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Tableau  4.  Degre  de  maturite  desire  pour  chaque  preparation 
(reponse  des  »  menageres  »). 


Bien  mur  (%) 

Moyennement 
mur  (%) 

Non  mur  (%) 

Indifferent  ou 
en  melange 

Nombre  total 
de  reponses 
(=  100  %) 

Frites 

77 

7 

10 

5 

70 

Chips 

5 

18 

68 

9 

44 

Braise 

50 

35 

0 

15 

14 

Bouilii 

18 

15 

54 

13 

67 

RIe 

4 

13 

58 

24 

45 

Fburre 

5 

33 

38 

23 

21 

Bouillon 

13 

21 

62 

4 

48 

Mai  axe 

2 

11 

76 

11 

45 

Saute 

11 

17 

63 

9 

35 

En  italiques,  leschiffressignificatifs. 

Source  :  ATP  «  Approvisionnement  desvilles  ».  Enquete  «  qualite  »,  CIRAD,  CRBP,  INC,  IRAD.  Mai  1998. 


Cultivars  preferes  et  modes  de  preparation 

II  apparait  que  pour  la  plupart  des  preparations  (bouilii,  fourre,  bouillon,  saute,  braise, 
malaxe),  la  moitie  ou  les  deux  tiers  des  menageres  expriment  clairement  des  prefe- 
rences pour  un  type  de  plantain  particulier  (tableau  5).  Pour  la  plupart  de  ces  memes 
preparations  les  menageres  definissent  egalement  des  types  de  plantains  ne  convenant 
pas  (tableau  6). 

Ces  resultats  montrent  bien  que  les  menageres  ne  considerent  pas  le  plantain 
comme  un  tout  indifferencie.  EUes  distinguent  des  categories  plus  ou  moins  adaptees  ou 
totalement  inadaptees  a  la  preparation  de  chaque  met.  Les  types  preferes  ne  sont  bien 
souvent  pas  les  memes  selon  la  preparation  et  les  criteres  d 'appreciation  de  la  qualite  et 
dependent  ainsi  de  chaque  plat.  Les  preparations  les  moins  exigeantes  selon  les  cuisi- 
nieres  semblent  etre  les  frites  et  les  chips,  preparations  pour  lesquelles  la  plupart  des 
types  conviennent,  a  condition  que  les  doigts  soient  murs  en  general. 

Disponibilite  du  plantain 

La  plupart  des  plantains  se  trouve  sur  le  marche  a  toute  saison  de  I'annee  (tableau  7).  11 
n'existe  pas  de  difference  significative  pour  les  types  «  plus  cher  »  et  les  types  «  moins 
chers  ».  Quelques  cultivars  sont  rares  et  chers. 

Les  menageres  sont  relativement  satisfaitesde  la  qualite  actuelle  du  plantain 
Pour  conclure,  on  pent  citer  les  resultats  de  I'enquete  menee  aupres  de  380  menageres 
en  octobre  1997  (tableau  8).  Seules  15  %d'entre  elles  affirment  avoir  eu  des  difficultes  a 
trouver  du  plantain  de  bonne  «  qualite  »  au  sens  large  du  terme.  Ce  resultat  est  iden- 
tique  a  celui  concernant  le  riz,  produit  sec,  et  inferieur  a  celui  concernant  le  manioc 
(35  %des  menageres  ont  eu  des  difficultes  a  en  trouver).  IVEme  si  I'extrapolation  de  ces 
resultats  a  I'ensemble  de  I'annee  est  delicate,  il  semble  que  la  question  de  la  qualite  du 
plantain  n'est  pas  le  frein  essentiel  a  sa  consommation. 
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Tableau  5.  Pour  chaque  preparation  culinaire,  les  menageres  ont-elles  citees  un  type 
de  plantain  prefere? 


oui  (%) 

non  (%) 

Nombre  total  de  reponses(=  100  %) 

Frites 

30 

70 

68 

Chips 

30 

70 

43 

Braise 

67 

33 

15 

Bouilli 

51 

49 

65 

RIe 

38 

62 

42 

Fourre 

55 

45 

20 

Bouillon 

46 

54 

46 

Malaxe 

67 

33 

45 

Saute 

53 

47 

34 

Source  :  ATP  «  Approvisionnement  desvilles».  Enquete  «  qualite  »,  CIRAD,  CRBP,  INC,  IFiAD.  Mai  1998. 


Tableau  6.  Pour  chaque  preparation  culinaire,  les  menageres  ont-elles  citees  un  type 
de  plantain  ne  convenant  pas? 


Oui(%)         Non(%)  Nombre  total  de  reponses  (100  %) 


Frites 

33 

67 

33 

Chips 

73 

27 

15 

Braise 

3 

Bouilli 

31 

69 

32 

RIe 

31 

69 

16 

Fourre 

3 

Bouillon 

35 

65 

20 

Malaxe 

53 

47 

19 

Saute 

60 

40 

15 

Source  :  ATP  «  Approvisionnement  desvilles  ».  Enquete  «  qualite  »,  CIRAD,  CRBP,  INC,  IRAD.  Mai  1998. 


Tableau  7.  Disponibilite  du  plantain. 


Toute  I'annee 

saison  seche 

rare 

nombre  total 

(en  %) 

(en  %) 

(en  %) 

de  reponses  (100  %) 

Le  moinscher 

74 

26 

0 

35 

Le  plus cher 

81 

14 

6 

37 

Source  :  ATP  «  Approvisionnement  desvilles  ».  Enquete  «  conso  »,  CIRAD,  CRBP,  INC,  IRAD.  Oct.  97. 
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Tableau  8.  Au  coursdu  mois  d'octobre  1997,  avez-vous  rencontre  des  problemes  pour 
trouver  des  produitsde  bonne  qualite? 


OUI  NON  Ne  sait  pas 


Manioc 

35 

64 

1 

Hantain 

15 

83 

1 

Riz 

15 

84 

1 

Macabo 

18 

79 

3 

Tomate 

21 

78 

1 

Oignon 

23 

76 

3 

Ban  an  e  verte 

15 

82 

2 

Source  :  ATP  «  Approvisionnement  desvilles  ».  Enquete  «  conso  »,  CIRAD,  CRBP,  INC,  IRAD.  Octobre  1997. 


Par  ailleurs,  quand  on  demande  aux  menages  de  citer  des  problemes  de  qualite  qu'ils 
peuvent  rencontrer,  seule  la  moitie  d'entre  eux  cite  un  exemple.  Les  problemes  princi- 
paux  correspondent  a  une  cuisson  difficile  et  a  une  consistance  dure,  meme  apres  une 
cuisson  prolongee  (36  %des  reponses),  et  a  une  couleur  «  blanche  »  de  la  pulpe  (14  % 
des  reponses) .  Sont  egalement  cites,  mais  moins  souvent,  un  change ment  de  couleur  a  la 
cuisson  (10  %des  reponses)  et  une  difficulte  d'epluchage  (9  %).  Le  probleme  de  saveur 
(gout)  est  cite  seulement  par  deux  menages  sur  42  ayant  exprime  un  probleme  de  quali- 
te. Enfin,  sont  egalement  cites  la  presence  de  «  cailloux  »  (graines)  a  I'interieur  de  la 
pulpe  et  une  consistance  « trop  molle  ». 

Ces  problemes  de  qualites  ne  sont  pas  automatiquement  associes  a  un  mode  de  cul- 
ture du  plantain,  meme  si  pour  de  nombreux  menages,  21  sur  50  qui  ont  repondu  a  la 
question,  le  plantain  cultive  avec  de  I'engrais  est  synonyme  de  «  problemes  de  gout  »  et 
de  consistance  trop  dure.  Les  enquetes  menees  ne  permettent  pas  de  conclure  claire- 
ment  sur  cette  question,  car  le  plantain  cultive  avec  de  I'engrais  est  souvent  synonyme 
de  plantain  venant  de  I'ouest  du  pays  ou  de  plantain  «  a  gros  doigts  ».  Le  caractere 
«  dur  »  pourrait  etre  lie  aux  conditions  pedo-climatiques  de  cette  region  plutot  qu'a  I'uti- 
lisation  d'engrais.  II  faudrait  verifier  si  I'idee,  communement  admise  par  la  population 
camerounaise,  selon  laquelle  I'ajout  d'engrais  deteriore  la  qualite  correspond  a  une  rea- 
lite  objective  ou  non.  Pour  ce  faire,  on  pourrait  par  exemple  imaginer  un  test  de  degusta- 
tion  en  double  aveugle  de  plantains  cultives  avec  et  sans  engrais  (a  differentes  doses)  et 
sur  un  meme  terroir. 


Conclusion 

Le  plantain  est  de  loin  le  produit  de  base  prefere  par  les  populations  urbaines  de  Douala 
et  \aounde.  Cette  preference  s'exprime  chez  tons  les  groupes  socio-culturels,  jeunes  et 
vieux,  riches  et  pauvres,  originaires  ou  non  de  la  region  de  culture  du  plantain.  IVfelgre 
cette  preference  declaree,  les  menages  consomment  plus  de  riz  et  de  manioc  que  de 
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plantain.  Les  raisons  de  cette  distorsion  ne  viennent  pas  d'un  probleme  de  qualite  mais 
bien  d'un  probleme  de  prix,  lie  vraisemblablement  a  une  offre  insuffisante  vis-a-vis  de  la 
demande.  II  est  wai  qu'une  croissance  eventuelle  de  I'ofEre  pourrait  poser  des  problemes 
de  qualite  dans  la  mesure  ou  de  nombreuses  personnes  interrogees  pensent  que  les  plan- 
tains cultives  avec  de  I'engrais  chimique  ont  une  cuisson  difficile  et  une  pulpe  de  qualite 
mediocre.  Ce  probleme  ne  doit  pas  etre  neglige  dans  la  recherche  de  varietes  ou  de 
modes  de  culture  plus  productifs. 

Le  riz,  produit  essentiellement  importe,  cite  en  seconde  place  dans  les  preferences, 
prend  de  plus  en  plus  d'importance  dans  les  habitudes  alimentaires  des  populations 
urbaines.  Si  son  prix  relatif  se  maintient  en  dessous  de  celui  du  plantain,  il  est  probable 
que  les  populations  changent  durablement  leurs  habitudes  et  se  tournent  de  plus  en  plus 
vers  ce  produit.  Le  probleme  de  dependance  alimentaire  que  pourrait  poser  ce  change- 
ment  de  preferences,  s'il  se  confirmait  et  s'amplifiait,  rend  plus  urgente  la  recherche  de 
solutions  qui  permettent  d'abaisser  le  cout  relatif  du  plantain,  aujourdTiui  produit  favori, 
mais  qui  risque  de  ne  pas  le  rester. 

D'un  point  de  vue  methodologique,  ce  travail  revele  que  la  classification  des  plantains 
selon  les  cultivars  utilisee  par  les  agronomes  ou  les  selectionneurs  n'est  pas  totalement 
pertinente  lorsque  Ton  s'interroge  sur  les  criteres  de  qualite  mobilises  par  les  consomma- 
teurs.  La  distinction  que  ceux-ci  operent  entre  les  differents  types  de  plantain  ne  corres- 
pond pas  a  cette  classification.  L'identification  des  criteres  de  qualite  des  consommateurs 
doit  done  s'appuysr  sur  leur  classification.  Un  travail  reste  a  mener  pour  croiser  ensuite 
les  deux  classifications  et  permettre  ainsi  aux  agronomes  et  selectionneurs  de  mieux  iden- 
tifier les  atouts  et  handicaps  de  chaque  cultivar  du  point  de  vue  de  la  qualite.  Cela  dit,  les 
criteres  de  qualite  n'apparaissent  pas  absolus  pour  tons  les  plantains.  C'est  en  fonction  de 
I'utilisation  culinaire  que  se  hierarchisent  ces  criteres  de  fagon  specifique. 


Bibliographie 

Baris  P.  &J.  Zaslavsky.  1983.  La  demande  et  le  marche  des  vivres  dans  les  villes  du  centre  et  sud. 

Partie  I :  donnees.  SODECAO.  Republique  Unie  du  Cameroun.  247  pp.  +  annexes. 
Gauer  O.  1993.  Incidence  de  la  qualite  et  de  la  taille  du  regime  sur  le  prix  de  la  banane  plantain 

dans  les  marches  de  Etouala.  Rapport  realise  au  CRBP,  non  publie,  5  pp.  +  annexes. 
Grimaldi  I.  &  A  Bikia.  1985.  Le  grand  livre  de  la  cuisine  camerounaise.  SOPECANi  Yaounde.  258  p. 
IVbustier  P.  1995.  Approvisionnement  des  villes  africaines  :  les  organisations  au  coeur  des  ajuste- 

ments.  Document  de  lancement  de  TA^tion  Thematique  Programmee,  QRAD-FLHOR.  non 

publie. 

ISFDa  Alopo,  A  Lassoudiere  &  J.  Tchango  Tchango.  1996.  Importance  du  stade  de  recolte  pour  la 
commercialisation  de  la  banane  plantain  au  Cameroun.  Fruits  51  (6)  :  397^106. 

Roubaud  F.  1994.  La  question  ethnique  sur  le  marche  du  travail  a  Yiounde  :  discrimination  ou 
solidarite  ?  Rapport  d'etude,  DIAL  30  pp. 

Tchango  Tchango  J.,  A  Bikoi,  R  A^hard,  J.V  Escalant  &  J.A  Ngalani.  1998.  Post -harvest  technolo- 
gies of  plantain.  FAO  document  {accepte  pour  publication). 

Temple  L,  A  Bikoi  &J.  Qiataigner.  1997.  La  consommation  de  banane  plantain  au  Cameroun.  Les 
Cahiers  de  la  Recherche  Developpement  44  :  73-85. 


Copyrigliled  malerial 


522 


Les  productions  bananieres/  Bananas  and  food  security -Session  3 


0) 
(0 

E 


(A 

"5 
■o 
o 

it 


8i 

(0 

a> 
a. 
O 
c 


n 
a 

it 


c 
o 

ro 

Q. 

.(D 

>-  C 
(D  E 

13  > 


(D 

-S  3  3 

CO 
3 

cr 


-to 


5  'I' 

S  -D 


3 
o 

O  -Q 

0  O 
-(U  ^ 

1  - 
<  £ 


(D 
•(D 
Q. 

8  c 

-0)  o 


o 
o 


O  1- 

8  :^ 


(0  m 


i=  Q. 

8  0^ 

<  o 


o 

Q. 


ions 

etre 

■D 

esde 

CO 

me 

.5 

eu 

Vai 

Q. 

for 

les 

de 

C  1- 

o  ^ 

3  (D 

ro  E 

E  S 

T3  Q. 

^  E 

g  8 

o  c 


3 

Q. 


Q.  ^ 

15  O 


"53  = 

E  =i 

nj  o 

-  E 

Q.  Q- 

8  ^ 

T3  ~ 

^  — 

^  c 

Q.  CO 

to  ~ 

0)  M_ 


o 

CO 
CO 

CL  3 

-dj  o 

(D  "oj 
tfS 

(D  X! 

O  .E 


0) 
Q. 

o 
o 

o 


D 
'CD 
C 

to  <u 

i: 

r  o 

CO  'z: 


■0) 
Ql 
CO 


3 

E 

o  .E 


to  dJ 


3 

CO 
CD 

c 

3 


3 
o 

CD 

E 


c 

CD 
-CD 

8  1 

-CD 

X!  0 
CD  <D 


CO 


™  CO 
CO 

CD  -H-  3 

_l  CD  ^ 


(A 

a 


ue, 

me 

CD 

JO 

CD 

CO 

CO 

Q. 

c 

da 

OIO 

OSS 

O 

o 

pu 

O 

CO 

CD 

> 

CD 

-a 

(D 
> 

CD  2 

O)  ^ 

CO  o 

Q.  » 


o  o 

8  ^ 

<  ^ 


»    C  CD 

(D    CO  — 

O     CO  o 

ll  ? 


0)  cri 
3  CO 


0 
> 

-CD 


«  CD 

CO  — 

3  CD  o 

Q  CO  .- 

<  03  O 


CO 

2 

X 
CO 


CO  ^ 


3 

CO 
CD 
CL 

C 

o 
o 

CD  "O 
.±  CO 

3  -^^ 

O  CD 


CO 
Q. 

CD  3 
—I  T3 


:8| 


(D 

3  5. 


CO 


E  c 

o  .2 

CD  "cO 

^  CO 

CD  ~<D 

b  Q. 


o 

a. 

E  . 

CD  8 
c  3 

CO 

Q.  » 

E  ^ 
§ 

<  cr 


_C0 
CD  CO 


CD 
(D 

E  E 

8  ui 


CC 


-CD 
CL 

CO 
o 


"  CC 

CD  > 
CO 

CO  s  C 

^  «  i 

_  CO  .!£ 

O  CL  O 


_  CO 
3  CD 
CO 

CD 
i_ 
-0) 

E 

CD 
Q. 

CO 

i 


CO 

c 

CO 

c 

O 


X 

CD 
T3 

C 
CD 
-CD 
Q. 

O 

o 
o 


CO  ^ 


3 
o 


cu 


Q.  0 

CD  4- 
— I  CD 


CO 

T3 

CD 
Q. 

=  CO 
tf)  CD 

0  -a 


S  -S  - 


CO 


CD 
T3 
Q. 

_  O 
CO  CJ 

-CD  CO 

Q.  J2 


CD  CO 
c  ^ 

CD 


■CD 


C 

CD 


-CD  'z: 

C3) 
3  -CD 

8)  ^ 

-CD  >- 


CL 
CO 


CD 


O 
> 

CD  '1^ 

-CD  -  ^ 
=  —  CL 
CL   -CO  CO 


Q.  ^ 

1o  .5^ 

<D  t: 

CO 

§  i 

c  c 

CD  CO 

—I  T3 


22 


c 

O 
CD 

-D  ^ 

Q.  C  3 
C  T3 
O 


3 

.t:  CD 

CD     CO  O 

b  ^  ^ 

E 
8 

CL 

c 

-<D 
O 


J3 


O  CD 

CD  -o 

S  C 

C«  CD 

> 

i«  0 

-0  T3 

E  CO 

to  ^ 

CD  = 

E 

*-  3 

_co  -0) 

CD  <D 

—I  -D 


•<D 


Q. 


E 

XI 


o 

CO 

o 

o  t 

-  CD 

O  "'^ 
ffl  3 

.52  o 

O  CO 
Q.  CD 
CD  "5 

X3  !c 

?  - 

o  CO 

<  XI 


3 
T3 


3 

CO 

CD 


O 
CO 
CD 
X!  X! 
-CD  CO 
~  O 

CC  CO 
3  Q. 

CD 
CD 

C  3 
3  X! 


Copyfighled  malarial 


Afrique  /  Africa  :  S.  Dury  et  al. 


523 


0) 

o- 

i— 
(0 

E 


c 
E 

0) 

c 

O) 
(0 
Q. 

E 


(A 

"5 
■o 
o 


n 
> 


n 
■o 

Q. 

C 
c 


(0 

a 

■0) 


(/5 
0) 
T3 


0)  ^ 


CO  to  (0  <u  >a) 
c  ffl  n3 


.E  0) 

CO  > 


3  I  o  -  |g 
CD  0)  CO  -<U  0)  -JJ 
_l  T3  ^  T3  T3 


■B5  ^ 

tt>  Q. 

-CD  E 

1  8 

2  to 


CD 
T3 

C 
(D 
> 

Q 

55  "D 

CD  :e 

o 
CO 


5^ 


X 

CO 

(D 

O  CD 


CD 
Q. 

n 

CD 


T3 
T3  O 

cn 

>-  ^ 
o  -a 


CO  <i> 

(D  0) 

5  -ro- 


c 

(D 
T3 

(D 

(D 
X  T3 

CO 


CO  o 


§  8 

-CD  C 

■a  O 


CD 

'cO  — 
—  -co 


CO  </) 
—  <D 
<D 

O 

o 


CO  ^ 

CD  <D 


<D  O 

O"  (D 

8  ^ 

'CO 


<U  CO 


:_  Q. 


CD  <1> 
—I    CD  73 


■-;3 


c 
o 
o 

CD 


(D 
C 

OJ 
X 

CD 

(D 
i_ 

CD 

"o 
o 

X 
CO 

(D  * 


CO  -5  (D  <U 
—  <D 


o 


O  CO 

E  ^ 

CO  Q. 

(D 

—  c 

(D  CD 

^  cn 

cr  3 

(D  O 

o  J2 


c 

CO 

o 
o 

^    !X  CD 


■Efj  ^ 

(D 
O 


Q.  CD    Q    O  'CO  j3 


c  tn  .CO 

—  (0    CO  ^ 

N  .05    Q.  -  E 

O  o  o  Q-  'm  u 


o 

o 

o  ^ 

o  o 

X!  £= 

3  (D 

<u  5  ■ 

°  c 

CO  Q 


Q. 


O  S  Q. 


-CD 

c 

CO 


3 
o 

-oT 

Q.  . 

=3  (D 

o  E 

-(D  to 

■a  Q. 

C  (D 
"i  "D 

«  '5 
Q.  -n 


Ex 

no) 

-0)  t:  = 
*-  _  c  5 

3  "  "  £ 

s    (0    s  -<B 


in 
00 


CO 
m 


CO 


CD 


Copyfighled  malarial 


Copyfighled  malarial 


Afrique  /  Africa  :  L.  Temple  et  J.  Engola  Oyep 


525 


Systeme  d'information  des  marches 
et  analyse  de  la  securite  alimentaire. 
Le  casdu  plantain  dansle  centre 
et  le  sud  du  Cameroun 


Ludovic  Temple^  et  J.  Engola  Oyep^ 


Abstract  -  M  arket  information  system  and  analysis  of  food  security.  The  case  of 
plantain  in  central  and  southern  Cameroon 

Plantain  makes  an  important  contribution  to  food  security  for  ttie  population  of  central 
and  southern  Cameroon.  In  addition  to  this  value  as  food,  it  is  of  undeniable  exchange 
value  for  the  various  players  in  the  sector.  The  setting  up  of  a  market  information  system 
by  the  authorities,  completed  by  an  economic  research  operation  performed  by  IRAD  and 
CIRAD  make  it  possible  to  appraise  the  ability  of  plantain  to  ensure  food  security.  It  was 
found  that  markets  in  the  centre  and  the  south  are  polarised,  accounting  for  the 
difficulties  experienced  on  the  supply  side  in  meeting  the  volume  of  demand  in  the  long 
term.  The  degree  of  market  effectiveness  with  regard  to  the  seasonal  feature  of 
production  was  analysed  on  the  one  hand  and  its  instability  on  the  other.  Finally,  the 
knowledge  generated  was  used  to  contribute  to  the  methodological  improvement  of  the 
market  information  systems  with  a  view  to  achieving  a  better  response  to  the 
requirements  of  players. 

Resume  -  Le  plantain  contribue  de  maniere  importante  a  la  securite  alimentaire  des 
populations  de  la  province  du  Centre  et  du  Sud  Cameroun.  Outre  cette  valeur  d'usage,  il  a 
une  valeur  d'echange  indeniable  pour  les  differents  acteurs  de  la  filiere.  La  mise  en  place 
d'un  systeme  d'information  des  marches  par  les  pouvoirs  publics,  completee  par  une 
operation  de  recherche  en  economie  de  I'lRAD  et  du  CII^D,  permettent  d'apprecier  la 
capacite  du  plantain  a  satisfaire  la  securite  alimentaire.  La  mise  en  evidence  d'une 
polarisation  des  marches  entre  lea  Centre  et  le  Sud  explique  les  difficultes  de  I'offre  a 
repondre  dansle  long  terme  aux  sollicitations  quantitatives  de  la  demande.  II  est  ensuite 
analyse  le  degre  d'efficacite  du  marche  par  rapport  a  la  saisonalite  de  la  production, 
d'une  part,  et  son  instabilite,  d'autre  part.  Enfin,  les  connaissances  induites  sont 
mobilisees  pour  contribuer  a  I'amelioration  methodologique  des  ^stemes  d'information 
sur  les  marches  en  vue  de  mieux  repondre  aux  besoins  des  acteurs 


1  CIRAD-FLHOR,  Yaounde,  Cameroun 

^  M  inistere  de  la  Recherche  Scientifi  que  et  Technique  (M INREST)  Yaounde,  Cameroun. 
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Introduction 

Le  plantain  constitue  un  produit  alimentaire  de  base  pour  les  populations  de  I'Afrique 
Centrale  forestiere.  En  1983-1984  le  coefficient  budgetaire  de  la  banane  plantain  etait 
respectivement  de  28,8  et  27  %  dans  les  villes  de  Yaounde  et  Douala.  En  parallele,  les 
previsions  demographiques  sur  la  croissance  des  villes  soulevent  des  questions  sur  les 
conditions  de  realisation  de  la  securite  alimentaire  fiiture  et  leur  approvisionnement  en 
plantain.  Or,  la  securite  alimentaire  comporte  trois  composantes  (Azonlay  et  Dillon 
1993)  : 

•  I'existence  des  disponibilites  alimentaires  suffisantes, 

•  la  stabilite  des  approvisionnements  dans  le  temps  et  dans  I'espace, 

•  Faeces  materiel  et  economique  de  tous  aux  approvisionnements  disponibles. 

La  premiere  composante  recoupe  la  notion  d'offre  alimentaire  et  suppose  des 
accroissements  de  production.  La  deuxieme  composante  souligne  I'importance  de  la  sta- 
bility des  approvisionnements  qui  pent  etre  menacee  par  divers  facteurs  tels  que  I'insta- 
bilite  de  la  production,  les  deficiences  des  infrastructures  de  stockage  et  des  systemes  de 
commercialisation,  les  fluctuations  inter  annuelles  et  inter-regionales  des  prix  et  les 
fluctuations  cycliques  de  I'oflre  et  de  la  demande  sur  les  marches  internationaux.  La 
troisieme  composante  rappelle  que  I'acces  a  la  nourriture  est  tributaire  de  la  disponibili- 
te  d'un  revenu. 

Dans  le  contexte  de  liberalisation  economique,  le  role  des  pouvoirs  publics  est  de 
moins  en  moins  d'intervenir  directement  dans  la  production  et/ou  la  distribution  des 
denrees  alimentaires.  lis  doivent  oeuvrer  a  I'emergence  de  conditions  favorisant  une  arti- 
culation efficace  entre  I'offre  et  la  demande  alimentaire  pour  stimuler  I'intervention 
d'operateurs  prives.  La  mise  en  place  au  Cameroun  d'un  systeme  d'informations  sur  les 
marches  (SIM)  vivriers  depuis  1993  participe  de  ce  processus.  Ce  systeme  fonctionne  au 
sein  du  ministere  de  I'Agriculture  et  a  beneficie  d'un  appui  technique  de  la  FAO' 

La  presente  communication  s'appuie  a  la  fois  sur  les  observations  du  SIM  et  sur  les 
resultats  d'enquetes  de  deux  operations  de  recherche  conduites  par  I'lnstitut  de 
Recherche  Agricole  pour  le  Developpement  (IRAD)  et  le  QRAD^.  Cette  communication 
se  propose  de  rendre  compte  (I)  des  tendances  du  marche  du  plantain  dans  les  pro- 
vinces du  Centre  et  du  Sud,  (II)  de  la  saisonnalite  et  de  I'instabilite  des  prix  et,  enfin, 
(III)  de  I'utilite  sociale  d'un  observatoire  des  prix  et  les  indications  methodologiques  qui 
en  decoulent  pour  la  mise  en  place  d'un  systeme  d'information  des  marches. 

La  regionalisation  destendancesdans  les  provinces 
du  Centre  et  du  Sud 

Les  travaux  de  recherche  en  economic  sur  le  plantain  au  Cameroun  (Temple  et 
Chataigner  1995)  differencient  trois  marches  regionaux  caracterises  par  une  relative 


^  Le  fi  nancement  initial  a  ete  assure  par  un  don  du  Japon  administre  par  la  Banque  Mon- 
diale. 

2  Action  Thematique  Programmee  de  recherche  :  approvisionnement  desviliesen  Afrique. 
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autonomic-'  :  la  zone  d'altitude  (ouest,  nord-ouest) ;  les  zones  d'approvisionnement  de 
Douala  (sud-ouest,  littoral)  et  les  zones  d'approvisionnement  de  Yaounde  (centre  et 
sud).  Cette  troisieme  zone  avec  200000  tonnes  de  plantain  au  recensement  de  1989 
concourt  pour  environ  25  %  a  Toffre  du  pays. 

Le  dispositif  methodologique  d'observation  desprix 

Deux  types  principaux  de  marche  sont  suivis  depuis  1994.  Les  marches  de  production 
dans  les  zones  rurales  (Obala,  Saa,  Bafia,  etc)  qui  jouent  un  role  de  centralisation  spatia- 
le  des  transactions  entre  vendeurs  producteurs  et  acheteurs  commergants.  Les  marches 
de  consommation  (Mokolo,  Mvog  Mby,  Ebolowa)  qui  mettent  en  confrontation  commer- 
^ants  et  consommateurs.  Toutefois,  la  realite  de  cette  distinction  n'est  pas  toujours  evi- 
dente  car  la  plupart  des  marches  ont  ces  deux  fonctions  mais  I'importance  de  I'une  par 
rapport  a  I'autre  varie  selon  la  periode  de  I'annee.  Sur  les  marches  precites,  il  est  suivi 
les  prix  des  transactions  finales  entre  detaillants  et  consommateurs  au  niveau  des  unites 
locales  de  mesure  (petit  tas,  moyen  tas,  gros  tas  et  regime) .  Le  suivi  est  realise  tous  les 
15  jours  sur  les  marches  de  production  et  toutes  les  semaines  sur  les  marches  de 
consommation. 


250 


i  1  1  1  h 


i  h 


i  h 


i  1  h 


M  okolo 


Ebolowa 


Lineaire  (Ebolowa) 


Lineaire  (Mokolo) 


Source  :  SNAP  Projet  F&L  (Graphique  L.  Temple). 


Figure  1 .  Prix  Hantain  Ebolowa  (centre)  Mokolo  (Yaounde). 


^  Cette  autonomie  est  lies  a  la  differenciation  spatiale  des  cent  res  de  consommation  qui 
polarise  I'organisation  desflux  et  aux  dynamiquesspecifiquesde  I'offre  de  plantain  dans 
chacune  des  regions. 
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Les  tendances  de  prix  dans  la  province  du  Sud 

En  1987,  les  travaux  en  geographie  economie  (Dongmo  1987)  montraient  que  10  %des 
approvisionnements  de  "Vkounde  provenaient  de  la  province  du  Sud.  En  1998,  d'apres  nos 
observations,  ce  pourcentage  serait  compris  entre  5  et  7  %  Mais  surtout,  on  constate 
d'abord  que  les  prix  du  marche  d'Ebolowa  sont  superieurs  a  ceux  de  Yaounde,  ensuite 
que  cet  ecart  tend  a  augmenter  depuis  1994  malgre  un  flechissement  en  1998.  Les  expli- 
cations suivantes  ont  ete  reperees. 

•  Le  niveau  de  prix  superieur  a  Ebolowa  (par  rapport  a  ^^^ounde)  est  lie  a  I'attraction 
qu'exerce  la  demande  gabonaise  dans  cette  region.  La  zone  de  production  de  plan- 
tain localisee  entre  Ebolowa  et  la  frontiere  approvisionne  plus  le  marche  gabonais 
que  celui  de  "^ounde. 

•  L'augmentation  de  I'ecart  entre  les  deux  villes  montre  que  I'offre  de  la  province  du 
Sud  n'arrive  pas  a  satisfaire  simultanement  la  demande  sous-regionale  et  la  demande 
locale.  Les  determinants  de  cette  «  rigidite  »  ne  sont  pas  clairement  identifies,  lis 
pourraient  etre  lies  a  I'accroissement  de  la  pression  phytosanitaire.  Cette  hypothese 
reste  a  confirmer  par  des  enquetes  agronomiques. 

•  L'inflexion  en  1998  est  liee  a  la  fermeture  de  la  frontiere  gabonaise  depuis  1997,  en 
relation  avec  I'instabilite  politique  en  Republique  Democratique  du  Congo.  Cette  fer- 
meture a  eu  pour  consequence  un  deplacement  des  echanges  du  marche  d'Abang 
Mnko'o  sur  celui  de  Kye-Ossi.  L'inflexion  observee  en  1998  serait  done,  on  pent 
I'esperer,  conjoncturelle. 

Les  tendances  de  prix  sur  les  marches  de  Yaounde  :  des  prix  reels 
aux  prix  nominaux 

Trois  marches  principaux  ont  une  fonction  de  gros"^  pour  I'approvisionnement  de  Yaoun- 
de en  plantain  :  Mfoundi,  Essos,  Mvog  Mby.  Chacun  de  ces  marches  est  approvisionne  par 
une  zone  de  production  specifique. 

•  Le  marche  d'Essos  (arrivage  des  camions  la  nuit)  est  principalement  ravitaille  par  le 
departement  du  Nyong  et  Mfoumou.  Ce  marche  approvisionne  ensuite  les  detaillants 
des  marches  de  consommation  de  EligEjoa,  Etoudi,  Nkoleton. 

•  Le  marche  de  Mfoundi  est  approvisionne  par  Saa,  Ombessa.  11  approvisionne  les  mar- 
ches de  consommation  :  Mfoundi,  Essos. 

•  Le  marche  de  Mvog  Mby  est  alimente  par  les  marches  des  departements  du  Nyong  de 
So'o,  du  Nyong  et  Kelle  et  eventuellement  par  le  marche  d'Essos. 

•  Enfin  le  marche  de  Mokolo  est  approvisionne  par  Gcola  (Leike)  et  le  Nyong  et  I&lle. 
Pour  tenir  compte  de  cette  heterogeneite  dans  la  fonction  des  differents  marches, 

nous  avons  evite  le  calcul  d'un  prix  moyen  et  choisi  de  specifier  la  tendance  a  partir  des 
observations  sur  le  seul  marche  de  Mokolo''.  Celui  ci  remplit  presque  exclusivement  une 


La  fonction  de  "  gros"  n'est  pas  stable  dans  le  temps.  Sel  on  les  peri  odes,  un  meme  mar- 
che peut  jouer  une  fonction  de  " gros"  par  rapport  aux  autresou  I'inverse. 

^  Une  moyen  ne  entre  lesdifferents  marches  serait  calculee  entre  des  marches  qui  ont  une 
fonction  de  groset  des marchesqui  ont  une  fonction  de  detail.  Elle  ne  rendrait  pasdirec- 
tement  compte  de  l'augmentation  subie  par  le  consommateur. 
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Sources  :  Observatoire  des  marches  Horticoles.  Projet  Fruits  et 
Legumes  IRAD.  F.  Issen  et  L  Temple. 


Figure  2.  Bassin  de  production  plantain. 


fonction  de  marche  de  consommation.  Le  prix  du  plantain  en  valeur  nominale  est  passe 
de  97  F  CFA/kg  en  1994,  a  156  F  CFA/kg  en  1998,  soit  une  augmentation  de  60  %en  5  ans. 
En  valeur  reelle,  cette  augmentation  est  de  31 

Les  series  de  prix  mobilises  sur  les  marches  de  "Vkounde  (Centre)  et  dTibolowa  (Sud) 
revelent  une  tendance  a  la  hausse  qui  par  hypothese  traduirait  un  deficit  quantitatif  de 
I'offre  par  rapport  a  la  demande  des  marches  urbains. 

Desfl  uctuationssaisonnieresaux  determinants 
de  rinstabilite... 

II  est  classique  d'associer  la  saisonnalite  de  I'offre  agricole  a  des  variables  climatiques  : 
pluviometrie,  temperature.  Dans  les  provinces  du  Centre  et  du  Sud,  on  differencie  deux 
saisons  en  fonction  du  caractere  bimodale  des  pluies.  La  premiere  saison  d'abondance  de 
I'offre  a  lieu  en  saison  seche,  de  mi-novembre  a  fin  mars.  Elle  est  suivie  par  une  periode  de 
penurie  pendant  la  petite  saison  des  pluies,  du  mois  d'avril  a  mi-juillet.  Enfin  la  petite  sai- 
son seche  de  juillet  a  mi-aout  et  la  grande  saison  des  pluies  d'aout  a  mi-novembre,  sont  des 


^  L'indice  d'infl  ation  ret  en  u  est  celui  de  la  DSCN. 
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periodes  de  transition.  En  lissant  les  donnees  par  une  moyenne  mobile  mensuelle,  on  pent 
verifier  en  quoi  les  prix  entre  les  differents  marches  de  consommation  de  'V&ounde  d'une 
part,  et  entre  les  marches  de  production  d'autre  part,  rendent  compte  de  cette  saisonnali- 
te  climatique.  Ceci  permet  ensuite  de  s'interroger  sur  les  correlations  entre  les  prix  des 
zones  de  production  et  ceux  des  marches  de  consommation. 

La  saisonnalite  de  I'offre,  quel  impact  sur  I'integration  du  marche  de  Yaounde? 
Les  donnees  mobilisees  portent  sur  les  deux  marches  de  Mokolo  et  de  Mvog  Mby^.  EUes 
montrent  (I)  d'abord  une  augmentation  des  prix  entre  novembre  et  decembre  (periode 
d'abondance  de  I'offre),  ensuite  une  inflation  a  partir  de  mars-avril  (periode  de  penurie) 
sauf  (II)  sur  Mvog  Mby. 
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Source  :  SIM/SNAR,  Projet  F&L  IRAD.  Graphique  L.  Temple. 


Figure  3.  Mokolo  plantain. 

(I)  La  premiere  observation  est  liee  a  la  fete  de  Noel  qui  induit  une  augmentation 
importante  de  la  demande  de  plantain  dans  les  villes  et  dans  les  zones  rurales.  Ceci 
confirme  la  place  du  plantain  comme  bien  a  elasticite  revenu  positive  a  vocation  festive. 
L'ecart  de  prix  entre  les  deux  marches  est  relativement  faible,  ce  qui  montrerait  une 
bonne  cuculation  de  information  en  periode  d'abondance  de  I'offre. 

(II)  La  correlation  entre  Mokolo  et  Mvog  Mby  est  mauvaise  a  partir  de  mars,  en  rai- 
son  de  la  structure  du  systeme  d'approvisionnement  de  chacun  de  ces  marches.  En 
periode  d'abondance  regionale,  Mokolo  est  en  partie  ravitaille  par  des  zones  peri- 
urbaines  de  proximite  par  des  detaillantes  qui  coUectent  directement  le  produit  aupres 
des  producteurs.  Quand  le  plantain  devient  rare,  ces  detaillantes  se  tournent  vers  les 
marches  de  Mfoundi  et  d'Essos  qui  ont  une  fonction  de  gros. 


^  Le  marche  de  Mfoundi  a  du  etre  elimine  en  raison  de  la  mauvaise  qualite  desobserva- 
t  i  0  n  s. 
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En  revanche,  le  marche  de  Mvog  Mby  est  principalement  ravitaille  par  la  province  du 
Sud.  II  subit  plus  directement  la  penurie  observee  dans  cette  region  du  fait  de  la 
connexion  du  Sud  au  marche  gabonais.  Par  ailleurs,  les  reseaux  de  circulation  de  I'infor- 
mation  et  des  produits  entre  Mvog  Mby  et  les  autres  marches  de  gros  de  la  ville  semblent 
defectueux. 

Les  prix  dans  les  zones  de  production^ 

Les  prix  dans  les  zones  de  production  permettent  trois  constats.  En  premier  lieu,  une 
bonne  correlation  entre  les  marches  d'Obala  et  de  Saa  (respectivement  situes  a  40  et 
70  km  de  Yaounde)  en  periode  d'abondance.  C'est  a  dire  d'octobre  a  avril  oii  se 
concentre  la  forte  demande  en  plantain  liee  aux  fetes  de  Noel. 

En  deuxieme  lieu,  une  difference  marquee  avec  le  marche  de  Bafia  ( 120  km  de 
Yaounde)  oil  les  prix  sont  beaucoup  plus  eleves  que  ^ounde  jusqu'au  mois  de  mars  et 
plus  bas  au  mois  d'avril.  Bafia  approvisionne  Yiounde  en  contre-saison  au  mois  d'avril. 
Les  determinants  et  contraintes  de  cette  production  de  contre-saison  restent  a  identifier 
(conditions  climatiques  localisees  ou  strategic  des  producteurs)  en  vue  d'accroitre  la 
production  a  cette  periode. 

Les  trois  courbes  confirment  une  penurie  saisonniere  de  plantain  a  partir  du  mois 
d'avril.  Cette  penurie  n'est  pas  uniquement  liee  a  I'impact  des  variables  climatiques.  EUe 


Dec  Jan  Fev 
Obala         ^  Sa'a 

Source  :  aM/SNAR,  Projet  F&L  IRAD.  Graphique  L.  Temple. 


Mar  Avr 
_  Mvog  by 


Mai 

,  Mokolo 


Figure  4.  Prix  du  plantain  CFA/kg  Centre. 


®  Lesprix  relevesdansleszonesde  production  sont  desprix  consommateursdansles 
zonesde  production  et  non  desprix  aux  producteurs. 


Copyfighled  malarial 


532 


Les  productions  bananieres/  Bananas  and  food  security -Session  3 


s'explique  aussi  par  le  fait  que  beaucoup  de  revendeuses  abandonnent  leur  activite  de 
commer^ante  pour  se  consacrer  a  leur  propre  champ  (Guyer  1993).  De  fait,  pendant 
cette  periode,  I'approvisionnement  en  plantain  pose  des  problemes  de  securite  alimen- 
taire  pour  les  populations  du  Centre. 

L' integration  spatiale  entre  les  zones  de  production  et  de  consommation 

Le  differentiel  de  prix  entre  les  zones  de  consommation  et  de  production  pent  etre  utili- 
se pour  analyser  le  degre  d'integration  d'un  marche  synonyme  d'eflficacite.  En  prenant 
pour  repere  le  marche  de  IVbkolo  et  les  marches  de  Obala  et  Saa,  on  observe  que  ce  dif- 
ferentiel est  faible  en  periode  d'abondance  mais  qu'il  augmente  de  maniere  importante 
en  periode  de  penurie.  La  circulation  de  I'information  economique  et  les  couts  de  tran- 
saction sont  par  hypothese  plus  importants  pendant  cette  periode.  L'utilite  d'une  diffu- 
sion d'information  sur  les  prix  par  les  pouvoirs  publics  n'est  done  pas  homogene  dans  le 
temps  et  depend  de  la  saisonnalite  des  produits.  La  diffiision  d'information  apparait  plus 
utile  pendant  les  periodes  de  penurie  saisonniere. 

La  saisonnalite  des  prix  de  I'offre  en  plantain  dans  la  province  du  Centre  confirme 
pour  partie,  celle  de  la  saisonnalite  de  I'offre.  Cependant,  le  differentiel  de  prix  entre 
zones  de  production  et  zones  de  consommation  n'est  pas  stable  selon  la  distance  au  mar- 
che (Bafia)  et  la  periode  de  I'annee.  Ce  resultat  permet  de  mieux  cibler  dans  le  temps  les 
besoins  d'intbrmations  des  operateurs.  II  reste  insuffisant  pour  savoir  si  la  saisonnalite  de 
I'offre  en  plantain  met  en  cause  la  securite  alimentaire  de  la  ville  entre  avril  et  juillet. 

Lhe  premiere  observation  tendrait  a  confirmer  que  cette  penurie  saisonniere  est 
source  d'insecurite  alimentaire.  En  effet,  les  donnees  de  long  terme  (Temple  1993)  mon- 
trent  que  la  saisonnalite  des  prix  augmente  depuis  1970.  Acette  epoque,  I'approvisionne- 
ment de  "Vkounde  etait  facilement  assure  par  le  surplus  d'auto-consommation  des  zones 
periurbaines.  En  periode  de  penurie  de  I'offre,  les  producteurs  diminuaient  leur  autocon- 
sommation  et  maintenaient  I'approvisionnement  des  populations  urbaines.  En  1998,  ce 
surplus  d'autoconsommation  a  diminue  alors  que  les  besoins  des  villes  ont  augmente  en 
tonnages.  Ceci  se  traduit  par  un  accroissement  de  I'amplitude  de  la  saisonnalite  des  prix. 
Si  cette  tendance  devait  se  confirmer,  la  saisonnalite  de  I'offre  en  plantain  deviendrait 
une  cause  de  I'insecurite  alimentaire. 

Ui  element  vient  toutefois  relativiser  le  diagnostic  precedent.  Sous  reserve  de  confir- 
mation par  les  travaux  en  cours,  il  apparaitrait  que  la  penurie  saisonniere  de  plantain 
est  compensee  par  I'abondance  de  la  production  de  manioc.  Les  consommateurs  substi- 
tuent  du  manioc,  mais  egalement  du  riz  (importe)  au  plantain.  De  fait,  la  relation  entre 
saisonnalite  de  I'offre  en  plantain  et  insecurite  alimentaire  implique  d'etudier  la  capaci- 
te  de  compensation  par  les  systemes  de  production  du  manioc  ou  par  les  importations 
alimentaires. 

L'instabilite  des  prix  du  plantain  :  quelsdeterminants? 

La  notion  de  securite  alimentaire  implique  une  stabilite  des  approvisionnements.  Le 
concept  d'instabilite  renvoie  a  la  realisation  d'evenements  aleatoires  auxquels  les  acteurs 
ne  peuvent  attribuer  des  probabilites  de  realisation.  Or  les  donnees  brutes  de  prix  ren- 
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dent  compte  d'une  forte  instabilite  des  prix  au  kilogramme.  Cette  instabilite  est  par  hypo- 
these  source  d'insecurite  alimentaire.  Le  consommateur  ne  peut  pre  voir  a  priori  d'un  jour 
a  I'autre  quelle  quantite  de  plantain  il  va  pouvoir  acquerir  avec  son  revenu.  Par  ailleurs, 
cette  instabilite  interpelle  sur  I'utilite  d'une  restitution  d'information  des  prix  pour  les 
operateurs.  Pour  mieux  cerner  les  sources  de  cette  instabilite,  des  enquetes  complemen- 
taires  ont  ete  lancees.  Leur  exploitation  permet  de  reperer  les  explications  suivantes. 

Une  instabilite  liee  aux  unites  de  mesure 

Les  unites  locales  de  mesure  utilisees  par  les  operateurs  varient  en  fonction  (I)  des  mar- 
ches, (II)  des  produits,  (III)  des  acteurs,  (I\^  du  type  de  transaction  et  (Y)  des  periodes. 
Si  on  s'interesse  a  I'unite  tas  (transaction  entre  un  detaillant  et  un  consommateur),  on 
observe  qu'il  existe  une  typologie  (petit,  moyen,  gros  tas)  et  que  le  prix  de  I'unite  est 
stable  toute  I'annee.  On  parle  du  tas  de  100,  de  200  et  de  300.  Cette  stabilite  est  trom- 
peuse.  C'est  le  poids  du  tas  qui  varie  et  qui  s'ajuste  a  I'etat  d'abondance  ou  de  penurie  du 
marche.  Le  choix  de  I'unite  observee  pour  calculer  un  prix  au  kilo  souleve  d 'autre s  dififi- 
cultes.  Par  exemple,  I'unite  regime  pour  le  plantain  traduit  le  plus  souvent  une  transac- 
tion entre  un  grossiste  et  un  detaillant. 

Une  instabilite  liee  a  la  qualite  du  produit 

En  relation  avec  la  variabilite  de  I'unite  de  mesure,  la  qualite  a  une  incidence  forte  sur 
I'instabilite  des  prix.  Si  le  prix  de  I'unite  tas  est  different  selon  la  categoric  (petit, 
moyen,  gros),  en  realite,  cette  differentiation  ne  renvoie  pas  a  une  question  de  poids 
mais  a  une  differenciation  qualitative.  Le  petit  tas  a  le  «  me  me  »  poids  que  le  moyen  tas 
mais  il  est  frequemment  constitue  de  «  dechets  ».  Cette  composition  qualitative  du  tas 
n'est  evidemment  pas  stable.  Ainsi,  on  constate  une  degradation  qualitative  du  plantain 
vers  les  mois  d'avril  et  mai  oil  le  marche  est  approvisionne  par  le  plantain  dit  «  tornade  » 
et  celui  de  I'ouest,  pen  apprecie  par  les  consommateurs  de  "Vkounde. 

La  diversite  des  unites  et  leur  variabilite  dans  le  temps  en  fonction  du  couple 
poids/qualite  sont  les  variables  principales  de  flexibilite  des  ajustements  entre  I'offre  et 
la  demande.  Cette  diversite  souleve  une  difficulte  quant  a  la  connaissance  des  meca- 
nismes  de  circulation  d'information  entre  operateurs. 

L'instabilite  des  metliodes  d'observation 

La  complexite  et  la  diversite  des  variables  qui  concourent  a  la  formation  des  prix 
implique  une  experience  des  enqueteurs.  Dans  sa  maniere  de  relever  les  prix,  I'enque- 
teur  a  une  incidence  sur  le  caractere  aleatoire  des  prix,  compte  tenu  de  la  diversite  des 
elements  qu'il  faut  ponderer  pour  aboutir  a  un  prix  «  juste  »,  representatif  d'un  etat 
donne  de  la  confrontation  offre/demande.  II  est  clair  que  I'absence  de  normalisation  des 
emballages  et  des  qualites  complique  la  tache  de  I'enqueteur.  La  maitrise  du  releve  des 
prix  est  un  metier  qui  implique  un  apprentissage  progressif. 

Une  variabilite  liee  au  lieu  d'observation 

Les  observations  de  prix  ont  lieu  sur  les  marches  physiques  de  production.  Or  la  fonction 
institutionnelle  de  ces  marches  dans  la  centralisation  de  I'offre  n'est  ni  exclusive  ni 
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dominante.  Sur  ces  marches  physiques  ne  transite  qu'une  partie  des  tonnages  commer- 
cialises. Les  autres  lieux  de  transaction  de  I'oflre  sont  par  ordre  d'importance  :  le  bord 
de  champ,  les  magasins  de  stockage  et  le  bord  de  route.  Cette  diversite  rend  compte  de 
ITieterogeneite  des  processus  de  mise  en  marche,  des  formes  de  coordination  entre  ope- 
rateurs  et  des  mecanismes  de  formation  des  prix.  La  localisation  du  lieu  oil  se  forme  le 
prix  directeur  du  marche  varie  selon  les  periodes  d'abondance  ou  de  penurie.  Enfin,  a 
I'interieur  des  villes,  les  prix  varient  selon  le  Ueu  d'achat  et  le  moment  de  la*^  journee"^. 
Lemergence  et  I'organisation  des  marches  physiques  est  un  moyen  de  faire  circuler 
I'information,  de  diminuer  I'atomicite  de  I'offre  (Lauret  1985).  EUe  agit  done  sur  certains 
determinants  de  I'instabilite.  Ces  marches  de  gros  impliquent  cependant  une  certaine 
stabilite  spatiale  de  I'offre.  Pour  apprecier  cette  dynamique  spatiale  de  Toffre,  on  pent 
comparer  les  resultats  des  travaux  a  ceux  de  1984  (Dongmo  1984-85)  sur  I'importance 
relative  des  differentes  zones  d'approvisionnement.  Cette  comparaison  montre  que  la 
contribution  de  la  province  de  I'Ouest  dans  I'approvisionnement  de  ^ounde  tend  a  dimi- 
nuer. La  contribution  de  la  Lekie  (triangle  Obala,  Qcola)  et  Evodoula  dans  I'approvision- 
nement de  "Vkounde  est  en  augmentation.  EUe  est  completee  par  le  departement  du 
Mbam.  Deux  evolutions  contradictoires  peuvent  etre  soulignees.  La  premiere,  est  le 
maintien  d'une  mobilite  des  aires  de  production  vers  le  Mbam.  La  seconde  est  le  ralen- 
tissement  de  cette  mobilite  et  I'apparition  de  bassins  localises  de  production  a  I'inte- 
rieur desquelles  pent  s'identifier  I'amorce  d'une  specialisation  et  la  constitution  de 
conditions  favorables  au  renforcement  du  role  des  marches  physiques. 

Le  systeme  d'inf  ormation  sur  les  marches  : 
un  outil  de  recherche  developpement 

En  theorie  economique,  les  prix  sont  un  indicateur  du  niveau  d'ajustement  entre  I'ofifre 
et  la  demande  d'un  produit.  L'information  sur  les  prix  revet  un  interet  different  pour  les 
acteurs  des  filieres  (commer^ants  et  consommateurs),  les  chercheurs  et  les  pouvoirs 
pubUcs. 

Utilite  des  informations  de  prix  pour  les  acteurs  des  filieres 

En  principe,  un  systeme  d'information  sur  les  prix  devrait  etre  utile  pour  les  differents 
acteurs  de  la  filiere.  Ce  systeme  favorise  la  transparence  du  marche  et  oriente  les  choix 
des  producteurs,  intermediaires  et  consommateurs.  Pour  les  producteurs,  une  bonne 
information  devrait  leur  permettre  de  planifier  leur  offre  en  fonction  de  la  demande,  de 
programmer  leur  recolte  au  moment  opportun,  d'envoyer  leurs  produits  sur  les  marches 
les  plus  porteurs  et  de  renforcer  leur  capacite  de  negociation  face  aux  commergants. 


®  Ceci  confi  rme  la  chute  de  la  production  de  plantain  de  I'ouest  dont  rend  compte  les  sta- 
tistiquesde  production. 

^°  Par  exemple  en  peripherie  des  marches  physiques  deconsomm  at  ion,  le  prix  dut  as  aug- 
mente  car  le  detaillant  de  rue  incorpore  differents  services  :  proximite  au  client  (la  tran- 
saction peut  se  derouler  a  partir  de  son  vehicule),  service  de  temps(on  peut  acheter  a 
n'importe  quel  moment  de  lajournee)  service  d'adequation  au  besoin  du  client  par  le 
f ractionnement  en  petites unites... 
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Pour  les  consommateurs,  cette  information  facilite  la  gestion  des  approvisionnements 
alimentaires  en  fonction  des  revenus.  En  revanche,  les  grossistes  disposent  souvent  de 
leur  propre  reseau  d'informations  et  ne  trouvent  pas  toujours  utile  de  soutenir  un  syste- 
me  qui  transforme  rinformation  en  bien  public  accessible  a  tons. 

Dans  les  faits,  le  systeme  actuel  d'information  sur  le  prix  du  plantain  au  Cameroun  ne 
remplit  pas  encore  son  role  pour  plusieurs  raisons  :  la  dilficulte  de  prendre  en  compte 
I'heterogeneite  des  modes  de  formation  du  prix  (reference  infra)  au  niveau  de  la  qualite  du 
produit,  la  variabilite  des  unites  locales  de  mesure,  les  retards  dans  la  difiiision  de  I'infor- 
mation  collectee  et  les  difficultes  d'acces  a  cette  diffiasion  par  les  operateurs  cibles". 

L'utilite  d'un  systeme  d'information  pour  la  reclierche  developpement 
Pour  les  chercheurs  en  sciences  humaines,  les  observations  de  prix  sont  necessaires 
dans  I'elaboration  de  series  economiques  et  I'approfondissement  des  connaissances  en 
economie  agro-alimentaire.  L'observation  des  prix  du  plantain,  en  rapport  avec  revolu- 
tion des  prix  relatifs  des  denrees  substituables,  permet  d'apprecier  revolution  de  la 
demande  alimentaire  dans  les  zones  urbaines  du  Centre -Sud  Cameroun.  Le  suivi  des  prix 
du  plantain  permet  egalement  de  mieux  comprendre  le  degre  d'integration  des  marches 
de  production  et  de  consommation.  Les  observations  de  prix  sont  done  des  materiaux  de 
base  qui  servent  d'appui  a  la  creation  d'informations  economiques  et  a  la  formulation  de 
connaissances. 

Pour  les  chercheurs  en  agronomie,  ces  informations  ont  une  utilite  directe  faible.  En 
revanche,  leur  transformation  en  «  connaissances  finalisees  »  par  les  socio-economistes 
a  une  utilite.  Par  exemple,  le  constat  d'une  polarisation  des  zones  de  production  vers  des 
marches  specifiques  revele  des  contraintes  localisees  pour  la  diffusion  de  telle  ou  telle 
variete.  Qn  pent  egalement  mieux  localiser  les  zones  de  production  en  cours  de  speciali- 
sation oil  la  diffusion  d'innovations  techniques  sera  susceptible  d'economie  d'echelle 
import  ante... 

L'utilite  d'un  systeme  d'information  sur  les  prix  pour  les  pouvoirs  publics 
Dans  un  contexte  de  liberalisation  des  politiques  economiques,  le  suivi  des  prix  du  plan- 
tain est  utile  pour  les  pouvoirs  publics.  II  permet  de  deceler  les  tendances  en  cours  et 
favorise  I'elaboration  d'une  politique  agro-alimentaire  et/ou  agricole.  Ainsi,  les  analyses 
qui  en  decoulent  suggerent  clairement  la  necessite  d'accroitre  I'offre  en  plantain  pour 
repondre  aux  enjeux  de  la  securite  alimentaire  de  Yaounde  et  de  la  sous  region  dans  les 
annees  a  venir.  Ann  autre  niveau,  I'importance  des  differentiels  de  prix  entre  zones  de 
production  et  de  consommation  montre  la  necessite  pour  les  pouvoirs  publics  d'amelio- 
rer  les  infrastructures  de  transport  et  I'amenagement  des  structures  de  marche  (Engola 
Oyep  1997).  Al'interieur  d'une  meme  ville,  les  analyses  sur  les  prix  des  differents  mar- 
ches montrent  que  les  besoins  sur  I'amenagement  des  marches  sont  differents  et  doivent 
tenir  compte,  d'une  part,  de  la  connexion  de  ces  marches  avec  leur  zone  d'approvision- 
nement,  et,  d'autre  part,  de  la  fonction  de  gros  de  certains  d'entre  eux  qui  implique  des 


Se  referer  notamment  a  Engola  Oyep  (1995) . 
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amenagements  specifiques.  Ces  deux  elements  peuvent  etre  mieux  integres  dans  les 
schemas  d'urbanisme. 

Conclusion 

Les  series  de  prix  mobilises  sur  les  marches  de  \kounde  et  d'Ebolowa  montrent  une  ten- 
sion du  marche  qui  suggere  une  insuffisante  adaptation  de  I'offre  aux  soUicitations  de  la 
demande  dans  les  principales  zones  de  consommation  du  Centre  et  du  Sud  Cameroun. 
EUes  indiquent  egalement  que  I'approvisionnement  alimentaire  en  plantain  de  'Vkounde 
est  determine  par  une  polarisation  des  echanges,  liee  a  I'emergence  d'un  marche  sous- 
regional.  La  saisonnalite  des  prix  du  plantain  sur  les  marches  de  'V&ounde  n'apparait  pas 
encore  comme  un  facteur  d'insecurite  alimentaire  a  condition  toutefois  que  I'amplitude 
de  cette  saisonalite  ne  s'accroisse  pas  et  que  I'offre  de  produits  substituables  (manioc, 
riz)  puisse  la  compenser.  L'identification  des  sources  d'instabilite  du  marche  du  plantain 
montre  enfin  I'importance  d'une  rigueur  methodologique  suffisante  pour  rendre  compte 
de  ITieterogeneite  des  differentes  formes  de  coordination  sur  lesquelles  s'appuie  le  fonc- 
tionnement  du  marche.  Si  le  systeme  d'information  sur  les  prix  du  plantain  est  d'une  utili- 
te  certaine  pour  les  pouvoirs  publics  et  les  chercheurs,  ce  systeme  n'est  pas  encore  suffi- 
samment  valorise  par  les  principaux  acteurs  du  marche.  Les  travaux  en  cours  qui  mettent 
en  relation  des  chercheurs  agro-economistes,  des  responsables  de  la  coUecte  d'informa- 
tion sur  les  prix  et  des  acteurs  prives  contribuent  a  I'amelioration  du  dispositif  existant. 
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banane  plantain  en  Cote  d'lvoire 
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F.  Kamara^  et  V.  Fofana^ 


Abstract  -  Evolution  perspectives  of  plantain  trade  in  Cote  d'lvoire 

Plantain,  one  of  the  traditional  major  food  crops  in  Cote  d'lvoire,  is  more  and  more 
consumed  by  people  of  the  northern  border  countries. 

Plantain  traditionally  associated  with  coffee  tree  and  cocoa  tree  during  the  beginning  of 
their  planting,  is  about  to  show  a  decrease  of  its  production  due  to  diminishing  of  these 
industrial  crops  areas.  Farmers  in  the  regions  of  coffee  and  cocoa  production  are  more 
interested  in  palm  tree  and  rubber  tree  instead  of  coffee  and  cocoa  trees. 
Government  as  initiated  the  setting  up  of  a  network  of  wholesales  markets.  The  objective 
of  these  markets  is  to  simplify  the  channel  of  commercialisation  and  so  improve  the 
revenue  of  the  actors,  producers  and  consumers  in  particular.  The  first  of  these  markets 
built  in  Bouake  is  assured  to  play  an  important  role  in  Cote  d'lvoire  and  the  sub-regions 
countries.  The  network  of  wholesales  markets  would  modify  the  structure  of  the 
traditional  trade  of  plantain. 

Resume  -  La  filiere  de  la  banane  plantain  en  Cote  d'lvoire  est  restee  surtout  traditionnel- 
le,  informelle  et  caracterisee  par  une  saisonnalite  de  I'offre,  une  forte  consommation 
interne,  un  faible  taux  d'exportation. 

Depuis  quelques  annees,  I'Etat  essaie  d'ameliorer  ce  secteur  et  celui  des  vivriers  en  gene- 
ral par  la  mise  en  place  et  le  developpement  d'un  systeme  d'information  sur  I'offre,  les 
prix  et  les  flux  d'une  zone  a  une  autre.  La  methodologie  et  Timpact  de  ces  actions  sont 
observes. 

Un  projet  de  creation  de  marche  de  gros  dans  les  grands  centres  urbains  consideres 
comme  carrefours  importants  dans  la  distribution  du  produit  au  plan  interieur  et  sous- 
regional  est  en  cours. 

La  recherche  est  sollicitee  pour  apporter  sa  contribution  a  la  reusa'te  de  ce  projet.  L'atten- 
te  des  operateurs  economiques  concerne  I'amelioration  du  stockage  dans  les  hangars  afi n 


^  IDEFOR,  Abidjan,  Cote  d'lvoire 
20CPV,  Abidjan,  Cote  d'lvoire 
^OCPV,  Bouake,  Cote  d'lvoire. 
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de  minimiser  lespertes,  les  methodes  de  gestion  optimale  des  stocks  en  fonction  despos- 
sibilitesde  conservation  du  produit,  la  formation  desacteurs. 

L'adaptation,  aux  besoins  desacteurs,  des  result  ats  acquis  sur  le  dockage  des  plantains  est 
discutee. 

Introduction 

La  Cote  d'l voire  dont  reconomie  et  le  developpement  sont  bases  sur  I'agriculture  a  forte- 
ment  diversifie  ses  activites  agricoles.  Malgre  de  bonnes  performances  realisees  par 
I'agriculture,  le  secteur  des  vivriers  a  connu  un  developpement  relativement  modeste.  De 
1960  a  1980,  les  cultures  industrielles  (cafe,  cacao,  banane,  ananas,  palmier  a  huile  et 
hevea)  ont  montre  une  croissance  moyenne  de  6,1  %par  an,  contre  3,5  %pour  les  cul- 
tures vivrieres  (FAO  1985). 

La  production  des  vivriers  ayant  augmente  dans  le  meme  sens  que  la  population 
(figures  1  et  2),  une  couverture  satisfaisante  en  aliments  de  base  (banane  plantain,  igna- 
me,  riz,  manioc)  a  ete  realisee.  De  1990  a  1995,  le  tonnage  de  bananes  plantain  s'est 
ainsi  ameliore  de  4,2  %  en  moyenne  par  an  et  a  permis  de  repondre  constamment  a  la 
forte  demande  interieure  et  exterieure,  faible  mais  en  progression.  Le  Gouvernement 
deploie  beaucoup  d'efforts  pour  aider  les  paysans  a  developper  et  diversifier  leurs  cul- 
tures. Toutefois,  ceux-ci  ne  s'engagent  dans  de  nouvelles  speculations  agricoles  que  s'ils 
sont  surs  de  pouvoir  en  tirer  des  revenus  interessants.  Parallelement  a  la  politique  de 
developpement,  des  actions  sont  menees  pour  ameliorer  la  distribution  et  appliquer  des 
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Figure  1.  Evolution  de  la  production  des  principaux  feculents  (Source  :  Annuaire  des 
statistiques  agricoles  de  1992  a  1995). 
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Figure  2.  Evolution  de  la  population  globale  (Source  ;  Institut  national  de  la  statistique) 


technologies  qui  permettent  de  trailer  et  stocker  les  vivriers  afin  d'appuyer  les  eiforts 
d'organisation  du  circuit  de  commercialisation. 

L'urbanisation  rapide  que  connait  le  pays  et  I'afflux  d'une  importante  population 
etrangere  ont  accru  considerablement  la  demande  en  vivriers  (bananes  plantain  et 
manioc  particulierement) .  Ces  donnees  imposent  aussi  bien  une  augmentation  de  la 
quantite  de  vivres  qu'une  adaptation  des  filieres  a  la  nature  des  besoins  et  aux  types  de 
consommateurs.  Cette  nouvelle  situation  et  les  perspectives  qu'elle  oflfre  sont  discutees 
dans  ce  document. 


Importance  de  la  banane  plantain 

La  production 

Avec  une  production  estimee  a  1 100000  tonnes  en  moyenne  par  an,  le  plantain  repre- 
sente  le  deuxieme  produit  vivrier  de  la  Cote  d'lvoire,  a  egalite  avec  le  manioc  et  derriere 
I'igname,  avec  des  contributions  respectives  de  19,  20  et  39  %sur  I'ensemble  des  produc- 
tions vivrieres.  Sa  consommation,  d'environ  70  kg  par  habitant  et  par  an,  se  place  apres 
celles  de  I'igname  et  du  manioc  mais  avant  le  riz,  avec  respective ment  1 1 1,  96  et  59  kg  en 
moyenne. 

Le  plantain  est  cultive  dans  toute  la  zone  forestiere.  II  est  constamment  associe  a  des 
cultures  perennes  (cafe,  cacao)  et  a  d'autres  cultures  vivrieres.  Les  principales  zones  de 
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production  situees  dans  IT^st  et  le  Sud-Est  du  pays  jusqu'aux  environs  des  annees  1970, 
se  sont  deplacees  en  meme  temps  que  le  front  du  cacao  et  du  cafe  dans  les  regions  du 
Centre-Ouest,  du  Sud-Ouest  et  de  I'Ouest  (Tano  1979,  Sery  1988,  KGuessan  et  al.  1993). 
Le  bananier  plantain  accompagne  la  cacaoyere  et  la  cafeiere  dans  la  premiere  culture 
{Yao  1988)  et  est,  a  juste  titre,  souvent  considere  comme  un  sous-produit  de  ces  planta- 
tions. Ajprhs  la  satisfaction  des  besoins  du  planteur  en  autoconsommation,  le  surplus  du 
plantain  est  commercialise. 

Pratiquement  toute  la  production  provient  encore  des  champs  traditionnels  (en  asso- 
ciation culturale),  bien  que  Ton  note  depuis  une  dizaine  d'annees  une  augmentation  de 
I'importance  de  la  monoculture  en  exploitation  moderne,  avec  des  objectifs  de  rapport. 
Ces  plantations  en  culture  pure  sont  generalement  mises  en  place  par  : 

•  de  jeunes  scolarises,  parfois  des  diplomes,  resolus  a  exercer  a  temps  plein  le  metier 
d'agriculteur, 

•  des  salaries  exergant  en  ville  et  qui  ont  decide  d'initier  des  activites  agricoles  pour 
avoir  des  revenus  supplementaires, 

•  des  hommes  d'affaire  soucieux  de  diversifier  leurs  ressources 

•  des  paysans  tournes  un  peu  plus  vers  les  vivriers  depuis  les  chutes  qu'ont  connues  les 
cours  du  cafe  et  du  cacao  dans  le  milieu  des  annees  1980  (Osseni  et  al.  1993). 

La  production  connait  une  variation  saisonniere  :  le  plantain  est  abondant  de 
novembre-decembre  a  mars-avril  et  moins  present  le  reste  de  I'annee,  avec  un  minimum 
qui  s'etale  de  juin  a  aout. 

La  fi  Mere 

Lesacteurs 

Malgre  une  demande  sans  cesse  croissante  estimee  a  2,4  %par  an,  et  I'augmentation  de 
la  monoculture,  le  mode  de  commercialisation  et  le  traitement  du  produit  n'ont  pas  evo- 
lue.  La  filiere  traditionnelle  du  plantain  ne  fait  pas  I'objet  de  dispositions  ou  de  specifi- 
cations particulieres  pour  la  presentation  ou  le  conditionnement  du  produit  (figure  3). 
On  trouve  differents  types  de  circuits  : 

1)  Producteur   ^  Consommateur, 

il  n'y  a  pas  d'intermediaire.  Ce  cas  s'observe  sur  le  site  meme  de  production,  le  plan- 
teur vend  directement  au  consommateur  dans  le  village. 

2)  Producteur   ►  Detaillant   ►  Consommateur, 

I'intermediaire  est  dans  une  zone  voisine  (autre  marche  rural  ou  centre  urbain 
proche).  La  residence  de  I'intermediaire  est  de  fait  soit  sur  le  lieu  de  production  ou  de 
vente,  soit  a  proximite  de  ceux-ci. 

3)  Producteur   ^  CoUecteur  (coxer)  ^  Detaillant   ►  Consommateur, 

I'acteur  est  rarement  sedentaire  sur  la  place  du  marche,  il  vend  principalement  en 
regimes  et  va  rapidement  se  reapprovisionner. 
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Figure  3.  Traitement  de  la  banane  plantain  dans  la  fi  Mere  traditionnelle. 


4)  Producteur — >-  Collect eur  — Grossiste  — >.Detaillant  — Consommateur, 
I'acteur  ecoule  indifferemment  en  regimes  et  en  doigts  et  est  permanent  sur  la  place 
du  marche. 

Le  detaillant  ou  le  grossiste  qui  fait  appel  au  coUecteur  ecoule  en  general  son  produit 
sur  le  marche  urbain  oil  a  lieu  la  consommation  finale  (ville  regionale  mo>enne,  ville 
principale) . 

La  quantite  de  plantains  collectee  aupres  du  producteur  croit  generalement  dans  un 
circuit  en  fonction  du  nombre  des  intermediaires  impliques. 

La  regularity  des  collectes  d'une  part,  les  zones  de  provenance  eloignees  des  inter- 
mediaires d'autre  part,  augmentent  le  role  que  jouent  les  coUecteurs  dans  une  region 
donnee.  Ces  derniers,  le  plus  souvent  des  autochtones  de  la  zone  de  production,  connais- 
sent  bien  les  producteurs  (langue  et  culture)  et  leurs  plantations.  lis  permettent  aux 
intermediaires  (allogenes  et  etrangers  particulierement)  de  s'affranchir  de  la  recherche 
des  paysans  et  de  leurs  champs  et  d'economiser  ainsi  du  temps  et  de  I'energie.  Le  collec- 
teur,  bien  qu'il  ne  soit  pas  acheteur  ou  vendeur  de  plantains,  joue  un  role  tres  important 
dans  la  structure  de  la  filiere  parce  qu'il  facilite  I'enlevement  des  regimes  dans  les  zones 
d'acces  difficile.  Le  circuit  traditionnelle  genere  ainsi  des  petits  metiers  qui  permettent 
a  ces  acteurs  associes  ou  secondaires  de  gagner  leur  vie  (tableau  1). 
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Tableau  1.  Charges  et  gains  moyens  (F  CFA)  des  intermediaires  qui  ravitaillent  le 
marche  de  Korhogo  (Nord  du  pays)  a  partir  des  regions  productrices  du  Sud-Ouest  et 
de  I'Ouest  (reference  =  achat  de  550  regimes). 

Operations 

Achat  du 
plantain  au 
produdeur 
(Sud-Ouest, 
Ouest) 

Commission 
du  collecteur 

pour  la 
collecte  et  le 
chargement 
d'un  camion 

Location 
de  camion 
(7  tonnes) 

Autres 
charges 
(transport, 
oommodites, 
etc.) 

Vente 
en  grosa 
Korhogo 

Marge  du 
gross  ste 

Periode 
de  grande 
production 

150  000 

8000 

150000 

13000 

500  000 

179  000 

Periode 
de  faible 
production 

400  000 

8000 

150  000 

13000 

850  000 

279  000 

(Enquetessur  lesmarchesde  Korhogo,  decembre  1997). 


Si  on  trouve  des  regroupements  des  coUectes  dans  certaines  villes  regionales,  I'oflfre 
au  niveau  du  producteur  est  par  contre  tres  morcelee.  II  est  encore  peu  courant  de  ren- 
contrer  un  planteur  capable  de  mettre  regulierement  en  marche  au  moins  une  dizaine 
de  regimes  par  semaine  pendant  toute  I'annee. 

Organisation  6u  commerce  desvivriers 

La  mission  de  I'Office  d'aide  a  I  a  commercialisation  desproduitsvivriers  (OCFV) 
Le  Gouvernement,  en  reaffirmant  des  1980  sa  volonte  de  se  desengager  des  activites  a 
caractere  commercial  et  industriel,  a  neanmoins  tenu  a  definir  un  cadre  institutionnel 
approprie  pour  realiser  sa  politique  de  securite  alimentaire. 

En  1984,  une  structure,  I'CXIPy  est  creee  par  le  Mnistere  du  Commerce.  La  mission 
confiee  a  cette  structure  est  d'apporter  une  aide  multiforme  aux  operateurs  intervenant 
dans  la  mise  en  marche  et  la  distribution  effective  des  produits  vivriers. 

Dans  ce  cadre,  I'OCPVest  charge  : 

•  d'etudier  les  problemes  de  collecte  et  de  distribution  afin  de  proposer  des  actions 
pour  une  meilleure  commercialisation  des  vivriers, 

•  de  contribuer  a  organiser  les  marches  des  vivriers  (gros  et  detail)  afm  de  rendre 
leurs  mecanismes  et  leurs  infrastructures  plus  performants, 

•  de  participer  a  la  definition  et  a  la  mise  en  oeuvres  de  toute  politique  qui  vise  a  ame- 
liorer  la  distribution  des  vivriers, 

•  d'apporter  son  assistance  aux  operateurs  de  produits  vivriers  (commer9ants,  trans- 
porteurs,  producteurs,  industriels,  etc.)  et  d'une  maniere  generale  de  favoriser  la 
valorisation  et  la  promotion  de  ces  produits. 

Les  interventions  de  I'oflfice  se  sont  traduites  concretement  par  : 
1  -  la  realisation  d'infrastructures  et  d'equipements  dans  le  cadre  d'un  programme  de 
creation  d'un  reseau  national  de  marches  de  gros.  La  creation  de  centres  de  collecte 
et  de  groupement  de  produits  vivriers. 
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2-rappui  aux  transactions  commer dales  a  travers  I'organisation  des  operateurs,  la  for- 
mation des  utilisateurs  des  infrastructures  et  equipements  de  marches,  la  formation 
des  membres  des  cooperatives  et  G\C, 

S-l'appui  logistique  aux  operations  d'exportateurs  de  produits  vivriers,  fruits  et 
legumes, 

4 -la  gestion  et  la  diffiision  des  informations  economiques,  statistiques  et  commerciales 
sur  les  produits  vivriers.  Cette  activite  consiste  a  realiser  la  coUecte,  le  traitement, 
I'analyse  et  la  retrocession  des  donnees  sur  les  prix,  les  disponibilites  et  les  flux  sur 
les  produits  vivriers.  Elle  consiste  egalement  a  participer  a  I'amelioration  de  la  trans- 
parence des  echanges  et  a  guider  les  operateurs  dans  leurs  prises  de  decision. 

Le  systeme  d' information  sur  les  produits  vivriers 

L'CXIPVa  mis  en  place  un  systeme  d'information  reposant  sur  un  reseau  d'antennes 
regionales,  des  bureaux  permanents,  des  postes  d'observation  et  des  centres  de  collecte 
qui  couvre  I'ensemble  du  pays.  Ce  systeme  comprend  : 

•  un  dispositif  d'enquetes  compose  de  moyens  humains  (les  enqueteurs  permanents  de 
rOffice,  les  coUaborateurs  exterieurs)  et  materiels, 

•  des  moyens  de  traitement  des  informations, 

•  des  possibilites  de  diffusion  de  I'information  traitee. 

Grace  a  ce  dispositif,  I'OCPV dispose  d'une  banque  d'informations  sur  : 

•  les  produits  (evolution  des  prix  de  gros  et  de  detail,  les  prix  bord-champ,  les  flux 
commerciaux,  les  zones  de  production,  les  calendriers  de  recolte  et  de  commerciali- 
sation, les  marches  et  leur  tendance,  les  disponibilites  des  produits,  les  couts  de 
transport), 

•  les  operateurs  (recensement  general  des  commergants  grossistes  et  identification 
des  producteurs). 

Utilisateurs  et  ciblesde  la  diffusion  de  I'information 

La  diffusion  de  I'information  tient  compte  des  besoins  en  information  de  chaque  catego- 
rie  d'operateurs. 

•  Au  niveau  des  producteurs  : 

-  offre  des  autres  zones  de  production  et  prix, 

-  demande  de  produits  vivriers  sur  les  marches  de  consommation. 

•  Au  niveau  des  grossistes  ou  des  detaillants  : 

-  disponibilites  et  zones  de  production, 

-  zones  deficitaires, 

-  tendance  des  prix, 

-  tendance  des  prix  des  autres  zones, 

-  cout  de  transport. 

•  Au  niveau  de  la  consommation  finale  : 

-  les  differents  marches,  leur  tendance  (disponibilites  et  prix). 

•  Au  niveau  des  autres  utilisateurs  (administration,  bailleurs  de  fonds)  : 

-  informations  conjoncturelles,  statistiques  et  economiques. 
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La  dififusion  de  rinformation  aux  usagers  vise  les  objectifs  suivants  : 

•  le  renforcement  du  pouvoir  de  negociation  des  producteurs, 

•  I'elargissement  des  choix  des  consommateurs, 

•  une  meilleure  circulation  des  produits  par  les  commergants, 

•  ramelioration  de  la  connaissance  des  marches  au  niveau  des  decideurs  en  vue  de 
rationaliser  les  actions  du  Gouvernement  et  des  eventuels  bailleurs  de  fonds. 

Les  supportsde  la  diffusion  de  I'information 
Les  informations  sont  diffijsees  par  : 

•  La  television  et  la  presse  ecrite  demeurent  les  supports  a  large  diffusion  appropries 
pour  pouvoir  atteindre  les  operateurs  installes  dans  les  grandes  zones  de  production 
et  de  consommation.  La  radio  est  utilisee  pour  les  operateurs  des  locaUtes  les  plus 
reculees. 

•  Des  notes  de  conjoncture  hebdomadaire  ainsi  que  des  bulletins  d'information  trimes- 
triels. 

Les  perspectives  de  la  fi  Mere 

Developpement  des  cultures  industrielles  et  evolution  des  surfaces  plantees  en  bana- 
niers  plantain 

Pendant  longtemps,  les  paysans  des  regions  forestieres  ont  identifie  leur  reussite  et 
leur  source  de  revenus  agricoles  les  plus  surs  a  ceux  du  cafe  et  du  cacao.  Suite  aux 
meventes  de  ces  produits  au  debut  des  annees  1990  (figures  4  et  5)  et  a  la  faveur  de  la 
politique  nationale  de  diversification  et  de  developpement  des  productions  agricoles,  de 
nombreux  operateurs  se  sont  tournes  vers  le  palmier  a  huile  et  I'hevea. 

Quand  bien  meme  a-t-on  assiste  a  la  remontee  des  cours  du  cafe  et  du  cacao  (Planta- 
tions 1996),  I'interet  pour  le  palmier  a  huile  et  I'hevea  n'a  pas  cesse  de  croitre  (figure  6). 

Au  dela  des  gains  interessants  que  procurent  ces  cultures  (tableau  2  et  figure  7), 
elles  procurent  aux  paysans  des  revenus  plus  reguliers  dans  Fannee,  contrairement  au 
cacao  et  au  cafe,  dont  les  recettes  sont  concentrees  respectivement  sur  les  mois 
d'octobre  a  decembre  pour  le  premier  et  de  novembre-decembre  a  janvier-fevrier  pour  le 
second.  Les  principales  regions  actuelles  de  production  de  cafe,  de  cacao  et  de  bana- 
niers  plantain  (Centre-Ouest,  Sud-Ouest,  Quest)  aussi  bien  que  celles  de  moindre  pro- 
duction, connaissent  actuellement  une  augmentation  sensible  des  surfaces  plantees  en 
palmier  a  huile  et  en  hevea,  parfois  au  detriment  d'anciennes  plantations  de  cafe  et  de 
cacao. 

Contrairement  a  la  mise  en  place  d'exploitations  dTievea  ou  de  palmier  a  huile,  la 
creation  d'une  cacaoyere  ou  d'une  cafeiere  s'accompagne  presque  toujours  de  bananiers 
plantain  cultives  en  association.  En  debut  de  culture  du  cacaoyer  ou  du  cafeier,  la  densi- 
te  du  plantain  place  en  intercalaire  atteint  souvent  celle  recommandee  pour  sa  culture 
intensive,  c'est  a  dire  1 666  pieds  a  ITiectare  (Osseni  et  ah  1993). 

Quand  bien  meme  le  nombre  de  touffes  et  le  rendement  des  bananiers  diminuent 
sensiblement  au  cours  des  cycles  successifs  et  au  moment  de  I'entree  en  production  de 
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Tableau  2.  Donneeseconomiques  (F  CFA/ha)  de  differentes  cultures  perennes. 
Culture  Mode       Rendement  Charges   Recette     Marge    Equipement     Revenu  Revenu 


de  moyen 
culture  t/ha 

variables  d'exploi- 
tation 

brute 

charges  fixes 

annuel 
net/ ha 

mensuel 
net/ ha 

Palmier 
a  huile 

intensif 

13 

67900 

390  000 

302100 

25  500 

296600 

24717 

Hevea 

intensif 

1,6 

68150 

360  000 

291  850 

37  500 

254350 

21  196 

Cafe 

traditionnel 

0,4 

18750 

200  000 

181 250 

14850 

166400 

13867 

semi-intensif 

1,2 

74000 

600  000 

526000 

31  200 

494800 

41  233 

Cacao 

traditionnel 

0,5 

8000 

160  000 

152000 

15  500 

136500 

11  375 

semi-intensif 

0,7 

39  750 

224000 

184250 

36  525 

147725 

12310 

1$US=  618  FCFA  (oct.  99). 
Intensif  =  utilisation  d'engraiset  de  pesticides. 
Semi-intensif  =  utilisation  de  pesticidesseuls. 
Traditionnel  =  sans  pesticide  ni  engrais. 

(Source  :  Definition  d'exploitationstypesselon  lesspeculationset  les zones ecologiques, 
aupresdu  Ministere  de  I 'Agriculture  et  des  Ressources  An  i  males  cfiarge  deia  promotion 
tantsagricoles,  1997). 
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Figure  4.  Evolution  du  prix  et  de  la  production  de  cacao  (Source  :  Annuaire  des  statistiques 
agricolesde  1992  a  1995). 

la  culture  perenne,  les  deux  cultures  peuvent  souvent  coexister  pendant  une  dizaine 
d'annees.  L'entree  en  production  du  palmier  ou  de  Itievea  signifie  par  contre  presque 
systematiquement  la  fin  du  bananier  plantain  plante  quelquefois  en  association  (la  plu- 
part  des  exploitations  d'hevea  ou  de  palmier  a  huile  sont  d'ailleurs  cultivees  de  maniere 
intensive) . 
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Figure  5.  Evolution  du  prix  et  de  la  production  de  cafe  (Source  :  Annuaire  des  statistiques 
agricolesde  1992  a  1995). 
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Figure  6.  Evolution  des  plantations  de  palmier  a  huile  et  d'hevea  (Source  :  Annuaire  des 
statistiques agricoles de  1992  a  1995). 
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Figure  7.  Comparaison  des  revenus  mensuels  de  quelques  cultures  agricx)les  (F  CFA)  des  zones 
f  orestieres. 


Evolution  de  la  consommation 

On  a  assiste  a  une  mcxlification  notable  de  certains  comportements  et  habitudes  dans 
ralimentation.  Essentiellement  deux  derives  alimentaires  sont  concernes  : 

•  Vattieke  (semoule  cuite  de  manioc),  essentiellement  consomme  jusqu'a  la  fm  des 
annees  1960  par  les  populations  des  zones  de  production  (Abidjan  et  les  regions 
proches  dans  un  rayon  de  50  a  100 km  au  maximum), 

•  Valloco  (friture  de  banane  plantain  tres  mure),  considere  par  le  passe  surtout 
comme  une  friandise. 

Ces  derives  constituent  sans  doute  a  ITieure  actuelle  les  mets  les  plus  courants  pre- 
sentes  par  : 

•  les  restaurants, 

•  les  maquis,  lieu  de  restauration  (souvent  a  ciel  ouvert)  specialises  dans  les  plats  ivoi- 
riens, 

•  les  vendeuses  ou  les  vendeurs  des  rues. 

Ces  deux  aliments  occupent  les  premiers  rangs  chez  : 

•  les  eleves  et  les  etudiants  en  dehors  de  la  maison  familiale,  de  la  cantine  ou  du  res- 
taurant universitaire, 

•  les  fonctionnaires  ou  les  salaries  du  prive  qui  ne  rentrent  pas  chez  eux  a  midi. 
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•  les  personnes  de  toute  categoric  socioprofessionnelle  et  de  tout  age  en  quete  d'eva- 
sion, 

•  les  immigres  d'origine  africaine. 

Des  I'independance  et  le  demarrage  du  programme  de  developpement  agricole,  il 
faut  souligner  I'important  flux  des  immigrants  en  provenance  des  pays  limitrophes  pour 
accomplir  des  taches  agricoles  et  autres.  Ces  populations  ont  pris  les  habitudes  alimen- 
taires  locales  (Valloko  et  Vattieke  surtout),  de  telle  sorte  que  ceux  qui  regagnent  leur 
pays  cherchent  a  continuer  de  consommer  ces  aliments.  Des  restaurants  africains  spe- 
cialises en  alloko  et  attieke  ont  vu  naissance  dans  la  sous-region.  Le  succes  de  ces  prepa- 
rations alimentaires  a  entraine  une  augmentation  des  expeditions  de  bananes  plantain 
fraiches  et  d'attieke  vers  I'ensemble  des  pays  voisins  et  d'autres  pays  plus  eloignes. 

Les  informations  obtenues  aupres  des  services  de  douane  dans  la  ville  frontaliere  de 
Ouangolodougou  pres  du  Burkina  Faso,  font  etat  d'un  minimum  de  10  regimes  de  plan- 
tains par  semaine  par  camion,  a  raison  de  50  camions  en  moyenne,  soit  500  regimes  de 
plantain  par  semaine,  transportes  uniquement  par  les  chauffeurs  de  gros  vehicules  utili- 
taires  (camions  citernes  de  carburant,  camions  remorque,  etc.),  au  titre  des  frets  non 
declares. 

Aces  envois,  il  faut  ajouter  les  regimes  transportes  par  : 

-  les  camions  de  transport  de  vivriers, 

-  les  passagers  des  compagnies  regulieres  de  transport  inter-etats, 

-  les  vehicules  legers  de  transport  prive  (type  break), 

-  les  trains  de  voyageurs. 

Des  trafics  similaires  s'observent  sur  toutes  les  autres  frontieres.  Dans  le  quartier  de 
Treichville  a  Abidjan,  on  trouve  un  marche  de  vivriers  pour  les  envois  vers  le  Ghana,  pays 
producteur  de  bananes  plantain. 

Les  statistiques  officielles  (expeditions  enregistrees  en  bateau  et  avion)  mentionnent 
le  plantain  comme  le  seul  produit  vivrier  exporte  depuis  1987  (tableau  3). 

Tableau  3.  Exportations  de  bananes  plantain  (en  tonnes)  et  valeur  (en  millions 
de  F  CFA). 

Annee  1990  1991  1992  1993  1994  1995 

Quantite  2424  2401  39  2798  1  773  3641 

Valeur  119  778  5  71  63  118 

(Source  ;  Satistiquesagricolesde  1992  a  1995) 

Les  perspectives  de  la  commercialisation 

La  creation  de  marchesde  gros 

Le  programme  de  creation  d'un  reseau  national  de  marches  de  gros  par  le  Gouvernement 
repond  a  un  souci  de  simplifier  la  filiere  de  distribution,  pour  generer  une  plus  value  en 
faveur  des  producteurs  et  une  baisse  des  couts  susceptibles  d'etre  repercutes  sur  les  prix 
a  la  consommation.  Le  premier  marche  de  ce  reseau  est  le  marche  de  gros  de  Bouake, 
inaugure  le  16  avril  1998. 
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La  ville  de  Bouake,  situee  en  plein  centre  du  pays  (figure  8),  a  I'interface  des  regions 
de  I'interieure  et  de  la  cote,  joue  un  role  essentiel  dans  la  distribution  des  produits  vivriers 
pour  I'approvisionnement  au  niveau  local  mais  aussi  national  et  sous-regional.  Le  commer- 
ce des  vivriers  existant  a  Bouake  represente  des  tonnages  importants  :  pres  de  400000 
tonnes  en  1997,  dont  130000  tonnes  consommes  dans  la  region  de  Bouake  et  270000 
tonnes  expedites  vers  Abidjan  et  les  pays  limitrophes  (Mali,  Burkina  Faso  et  Niger). 
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Figure  8.  Regions  de  production  et  de  consommation  (Sery  1988)  et  cheminement  de  la 
banane  plantain. 
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Le  marche  de  Bouake  a  ete  choisi  comme  projet  pilote  d'un  systeme  de  marches  de 
gros  d'interet  national  et  sous-regional.  II  constitue  un  element  fondamental  de  la  poli- 
tique d'integration  sous-regionale  coordonnee  par  I'Union  economique  et  monetaire 
Quest  Africaine  (UEMOA)  et  appuyee  par  le  Programme  indicatif  regional  du  Fonds 
Europeen  de  Dsveloppement  (FED). 

En  1997,  a  Bouake,  483  grossistes  organises  dans  la  commercialisation  de  dilferentes 
families  de  produits  ont  ete  recenses  dont : 


-  plantain  80 

-  manioc  77 

-  igname  91 

-  cereales  1 14 

-  legumes  64 

-  oignons  19 


-  autre s  fruits  38 

La  repartition  par  nationalite  s'etablit  ainsi  :  60  %d'Ivoiriens,  20  %de  Burkinabes, 
10  %de  maliens  et  10  %de  ressortissants  des  autres  pays  de  ITIEMQA,  ce  qui  confirme  la 
vocation  sous-regionale  de  ce  marche. 

Le  nouveau  marche  est  prevu  pour  la  commercialisation  de  600000  tonnes  de  pro- 
duits vivriers.  Les  places  disponibles  pour  les  vivriers  se  repartissent  comme  suit 
(tableau  4)  : 

Tableau  4.  Repartition  des  places  disponibles  en  vivriers  dans  le  marche  de  gros 
de  Bouake. 

Families  Plantain  Manioc  Igname  Cereales  Legumes  Oignons  Fruits  Coco  Attieke,  Divers 
des  autres 
produits  derives 

du  manioc 

Nombre 

de  places     13  5          95  119  67  22        46       4         13  5 


Qiaque  place  (plate-forme)  pour  la  banane  plantain  (figure  9)  couvre  une  surface  de 
72  m-^,  soit  936  m'^  de  superficie  totale  disponible. 

Interet  du  marche  de  gros 

Le  marche  de  gros  est  un  lieu  d'echange  entre  les  producteurs  et  les  intermediaires  des 
produits  destines  a  etre  revendus  ou  transformes.  La  creation  du  marche  de  gros  suppo- 
se une  remise  a  plat  de  la  distribution  des  vivriers  et  la  creation  d'une  nouvelle  organisa- 
tion entre  les  producteurs  et  les  intermediaires.  Tous  les  grossistes  de  la  region  seront 
reunis  en  un  seul  lieu  et  les  intermediaires  devront  y  realiser  leurs  transactions.  La 
concurrence  s'etablira.  Une  plus  grande  transparence  et  une  meilleure  connaissance  du 
marche  en  resulteront.  Cela  devrait  se  traduire  par  une  reduction  des  prix  et  une  ame- 
horation  de  la  quaUte. 
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Figure  9.  Marche  de  gros  de  Bouake,  plate-forme  pour  la  commercialisation  de  la  banane 
plantain. 


Les  objectifs  generaux  du  reseau  de  marches  de  gros  peuvent  etre  ainsi  resumes  : 

•  augmenter  les  prix  d'achat  au  producteur, 

•  baisser  les  prix  de  vente  au  consommateur, 

•  ameliorer  le  niveau  general  des  revenus  de  tons  les  acteurs, 

•  augmenter  les  quantites  de  plantains  mises  en  marche, 

•  mieux nourrir  le  consommateur  (quantite,  qualite,  prix), 

•  mieux  gerer  les  pertes  grace  au  raccourcissement  et  a  la  simplification  du  circuit. 
L'impact  attendu  et  les  consequences  vis-a-vis  de  la  filiere  du  plantain  sont : 

•  la  restructuration  de  differentes  fonctions  (grossistes,  detaillants,  etc.), 

•  la  professionnalisation  des  producteurs  de  plantain  (regroupement,  creation  de 
cooperatives,  etc.)  pour  ravitailler  le  marche  de  gros  le  plus  proche  du  lieu  de  pro- 
duction, 

•  une  meilleure  circulation  de  I'information  et  une  transparence  sur  les  marches, 

•  une  meilleure  adaptation  des  moyens  et  methodes  de  la  filiere  vis-a-vis  du  produit, 

•  Taffranchissement  des  intermediaires  vis-a-vis  de  la  recherche  et  de  la  coUecte  des 
plantains.  Ces  operations  pour  le  remplissage  d'un  camion  peuvent  durer  plusieurs 
jours,  voire  une  semaine.  Le  vendeur  trouvera  un  raccourci  en  allant  se  procurer  le 
produit  sur  le  marche  de  gros  oii  le  produit  est  deja  disponible, 

•  un  cadre  plus  propice  au  financement  des  activites  des  acteurs. 
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Les  perspectives  pour  la  recherche  agronomique 

Les  solutions  envisageables  pour  augmenter  la  production  et  rendre  I'oftre  plus  reguliere 
sont : 

1)  la  stabilisation  de  la  culture  en  milieu  paysan. 

2)  I'utilisation  de  materiel  vegetal  plus  productif  et  ameliore  (vitroplants,  vivoplants). 
La  majeure  partie  des  plantains  rencontres  dans  le  pays  sont  de  type  Corne  et  Faux 

Corne,  Corne  1  essentiellement,  lesquels  representent  au  moins  90  %de  la  production. 
Leur  poids  moyen  maxima  en  culture  traditionnelle  est  faible.  II  varie  entre  7  et  9  kg, 
soit  sensiblement  13  t/ha  (Soler  et  NDa  Adopo  1991).  Le  remplacement  de  ces  varietes 
par  des  plantains  plus  productifs  et  connus  des  consommateurs  aboutira  a  une  augmen- 
tation tres  sensible  de  la  production.  Les  cultivars  Oishele  et  French  sombre,  aux  rende- 
ments  plus  eleves  (superieurs  a  30  t/ha)  et  bien  acceptes  par  les  consommateurs  peu- 
vent  etre  preconises  (IsTGuessan  et  al.  1993). 

3)  I'intensification  de  la  culture  et  la  production  en  centre  saison. 

Conclusion 

Le  prix  d'achat  du  plantain  au  consommateur  a  atteint  en  1998  les  niveaux  records  de 
450  a  600  F  Q^A/kg  au  cours  des  mois  de  mai  a  juillet  sur  les  marches  des  quartiers 
d'Abobo,  d'Aijame  et  de  ^pougon  a  Abidjan,  qui  pratiquent  habituellement  les  prix  les 
plus  bas,  125  a  200  F  CFA/kg. 

A  cette  periode,  cela  est  connu,  les  cours  du  produit  augmentent  a  cause  de  la  baisse 
saisonniere  de  la  production.  La  hausse  exceptionnelle  enregistree  cette  annee,  liee  en 
partie  aux  conditions  climatiques  (grande  secheresse  d'octobre  1997  a  avril  1998),  a  pour- 
tant  suscite  beaucoup  d 'interrogations  et  d'inquietudes  chez  les  consommateurs  des  villes. 

Dans  sa  livraison  du  3  juillet  1998,  le  quotidien  Fraternite  Matin  ecrit  :  «  Notre  pays 
peut-il  eviter  la  famine  ?  »  IVBme  si  le  litre  de  I'article  pent  paraitre  apocalyptique,  il 
interpelle  les  differents  operateurs  et  acteurs  de  la  filiere,  face  a  la  penurie  prolongee 
observee  au  niveau  de  I'approvisionnement  en  cette  denree. 

La  forte  demande  actuelle  de  bananes  plantain  comparee  a  I'offre,  si  elle  est  de  natu- 
re a  inquieter  le  consommateur,  constitue  par  contre  une  opportunite  pour  les  agricul- 
teurs  d'augmenter  leur  production  et  leurs  revenus,  en  approvisionnant  aussi  bien  le 
marche  interieur  qu'exterieur.  Elle  doit  surtout  susciter  une  modernisation  plus  accele- 
ree  de  I'agriculture  et  de  la  culture  des  vivriers  pour,  notamment,  etre  autosuffisant  tout 
en  continuant  a  exporter. 

La  creation  de  marches  de  gros  dans  les  regions  de  production  et  de  consommation  va 
entrainer  une  professionnalisation  plus  rapide  de  la  filiere  au  profit  de  tons  les  acteurs. 
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Evolution  des  circuits 

de  commercialisation  de  la  banane 

plantain  a  rechelle  d'une  petite 

localite  du  sud  forestier 

de  la  Cote  d'lvoire 


B.  Osseni,  Z.  Sery,  A.  N'Guessan  A.  et  N.  Th.  Yao 


Abstract  -  The  evolution  of  plantain  marketing  channels  at  the  scale  of  a  small 
town  in  the  forest  zone  in  southern  Cote  d'lvoire 

(Donsidered  until  recently  as  a  food  crop  where  only  surplus  production  was  marketed, 
plantain  is  developing  slowly  but  surely  towards  the  ^atus  of  cash  crop  for  export  to 
European  markets.  The  study  performed  at  the  scale  of  a  small  town  in  the  forest  zone  in 
southern  Cote  d'lvoire,  which  was  formerly  an  integral  part  of  the  zone  of  large 
production  of  plantain,  revealed  a  remarkable  evolution  in  the  marketing  channels, 
ranging  from  the  most  simple  kind  to  a  more  elaborate  form.  The  development  of  the 
latter,  which  involves  other  commercial  agents  throughout  the  chain  between  producer 
and  end-user,  should  have  a  positive  effect  on  the  cropping  systems  used  and  result  in  an 
increase  in  production  in  the  future. 

Resume  —  Consideree  jusqu'a  une  date  recent  e  com  me  une  culture  vivriere  dont  seul  le 
surplus  de  production  est  commercialise,  la  banane  plantain  evolue  progresavement  vers 
une  culture  de  rente  a  fonction  exportatrice  a  destination  des  pays  europeens.  L'etude 
realisee  a  I'echelle  d'une  petite  localite  du  sud  forestier  de  la  Cote  d'lvoire,  faisant  jadis 
partie  integrante  de  la  zone  de  grande  production  de  banane  plantain,  a  mis  en  evidence 
une  evolution  remarquable  de  ses  circuits  de  commercialisation,  allant  de  la  forme  la  plus 
simple  a  une  forme  pluselaboree.  Le  developpement  de  cette  derniere,  qui  fait  intervenir 
d'autres  agents  commerciaux  le  long  de  la  filiere,  entre  le  producteur  et  le  consommateur 
final,  devrait  avoir  un  impact  poatif  sur  le  devenir  des  systemes  de  culture  en  vigueur  et 
I'accroissement  de  la  production  a  terme. 


Introduction 

L'importance  de  la  banane  plantain,  traditionnellement  produite  en  zone  forestiere  de  la 
Cote  d'lvoire,  reside  dans  le  fait  que  sa  consommation  en  constante  augmentation  sous 

CNRA,  Abidjan,  Cote  d'lvoire. 
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diverses  formes  s'est  etendue  a  I'ensemble  des  populations  ivoiriennes,  aussi  bien 
rurales  qu'urbaines  (Tano  1979,  Chataigner  et  Tano  1979,  ISTGuessan  et  al.  1993).  Selon 
les  dernieres  estimations  (KGuessan  et  al.  1993),  la  consommation  annuelle  par  habi- 
tant qui  est  de  70  kg,  depasse  largement  celle  du  riz  (61  kg)  et  vient  en  troisieme  posi- 
tion apres  I'igname  ( 1 10  kg)  et  le  manioc  (95  kg) . 

De  ce  fait,  malgre  le  regime  pluviometrique  qui  provoque  souvent  une  production  irre- 
guliere,  caracterisee  par  une  succession  de  periodes  excedentaires  et  deficitaires,  la 
banane  plantain  fait  I'objet  d'une  commercialisation  de  plus  en  plus  marquee  tout  au  long 
de  I'annee,  dans  tous  les  villages  du  sud  forestier  et  dans  les  principaux  centres  urbains 
de  Cote  dlvoire  (Osseni  et  al.  1993).  Autre  particularite  de  taille,  la  banane  plantain  est 
la  seule  culture  vivriere  exportee  qui  rapporte,  quoi  que  de  fagon  modeste,  des  devises  a 
la  Cote  d'lvoire  depuis  1987.  Ainsi,  la  banane  plantain  a  rapporte  a  la  Cote  d'lvoire 
267  millions  de  F  CFAen  1989  pour  2840  tonnes  exportees,  119  millions  de  F  CFAen  1990 
pour  2425  tonnes,  71  millions  de  F  CFAen  1993  pour  2800  tonnes,  63  millions  de  F  CFA 
en  1994  pour  1 775  tonnes  et  1 18  millions  de  F  CFAen  1995  pour  3640  tonnes  (Annuaires 
des  Statistiques  Agricoles  1994  et  1995). 

De  par  sa  nouvelle  fonction  exportatrice,  la  banane  plantain  est  une  source  de  reve- 
nus.  II  apparait  done  necessaire  d'etudier  les  evolutions  de  son  systeme  de  commerciali- 
sation de  fagon  a  degager  les  tendances  et  a  mettre  en  exergue  les  impacts  sur  les  sys- 
temes  traditionnels  de  culture  du  bananier  plantain. 

Choix  du  site  d'etude 

La  sous-prefecture  de  Sikensi  est  situee  au  sud  de  la  Cote  d'lvoire,  en  zone  forestiere 
humide.  Faisant  jadis  partie  integrante  des  grandes  regions  productrices  de  banane 
plantain,  elle  demeure  une  forte  consommatrice  de  ce  produit  qui  est  le  principal  ali- 
ment de  base  de  la  population  autochtone.  Sa  production  est  formee  pour  I'essentiel  de 
plantations  traditionnelles  «  de  case  »,  associees  a  des  cultures  vivrieres  (igname, 
manioc,  mais  et  plantes  legumieres)  ou  des  cultures  de  rente  (cafeier,  cacaoyer).  La 
sous-prefecture  de  Sikensi  qui  fait  partie  du  departement  d 'Abidjan  est  traversee  par 
I'autoroute  du  nord  sur  18  kilometres.  Celle-ci  passe  par  le  village  d'Elibou,  a  huit  kilo- 
metres de  la  ville  de  Sikensi,  chef-lieu  de  sous-prefecture.  Situee  sur  I'axe  routier  Dabou- 
Gagnoa  (deux  villes  importantes),  la  ville  de  Sikensi  est  I'un  des  axes  principaux 
d'apport  de  la  banane  plantain  vers  Abidjan  qui  se  trouve  a  80  kilometres.  Cette  situation 
qui  fait  de  Sikensi  I'exutoire  presque  obligatoire  de  toute  la  production  zonale  de  banane 
plantain  vers  les  marches  d'Abidjan,  lui  confere  aussi  le  lieu  privilegie  d'etude  (facilites 
d'observations  et  d'acces  au  marche). 

Circuits  de  commercialisation  de  la  banane 
plantain  dans  la  localite  de  Sikensi 

Dans  la  division  du  travail  encore  en  vigueur  dans  la  localite,  il  faut  noter  que  la  pratique 
de  la  culture  de  la  banane  plantain  est  essentiellement  de  la  responsabilite  de  la  femme. 
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La  femme  autochtone  maitrise  de  fa9on  remarquable  Titineraire  technique  de  produc- 
tion. Ensuite,  c'est  elle  qui  assure  pour  une  grande  part  la  commercialisation  de  la  bana- 
ne  plantain.  Actuellement,  le  revenu  qu'elle  en  tire  accroit  son  role  economique  dans  le 
foyer.  Consciente  de  cette  importance  et  de  la  necessite  de  I'appui  financier  qu'elle  pent 
desormais  apporter,  la  femme  a  developpe  des  strategies  de  commercialisation.  II  s'agit 
principalement,  soit  de  la  strategic  d'approvisionnement  et  d'ecoulement,  soit  de  la  stra- 
tegic d'ecoulement.  La  double  fonction  d'exploitante  et  de  commergante  a  certaines 
occasions  conduit  la  femme  a  introduire  des  innovations  dans  les  pratiques  culturales  du 
bananier  plantain  et  a  lever  certaines  des  contraintes  liees  a  sa  production. 

Strategie  d'approvisionnement  de  Skensi 
en  banane  plantain 

Les  bananes  plantain  proviennent  des  champs  du  village  de  I'exploitante.  La  production 
est  acheminee  vers  le  village  par  la  femme  exploitante  qui  transporte  dans  un  panier,  au 
retour  du  champ,  un  a  trois  regimes  decoupes  en  mains.  Autrefois,  cette  quantite  servait 
en  priorite  a  la  consommation  des  actifs  et  des  dependants.  Seul  le  surplus  etait  vendu 
devant  les  habitations.  Mais  aujourdTiui,  avec  I'engouement  que  suscite  le  commerce  de  la 
banane  plantain,  les  ventes  se  deroulent  a  des  jours  fixes  de  la  semaine,  sur  des  sites  spe- 
cialement  amenages.  Ce  sont  ces  lieux  de  vente,  converts  ou  non,  qui  sont  appeles  commu- 
nement  «  marches  ».  Les  jours  du  marche  sont  variables  d'un  village  a  un  autre  afm 
d'accroitre  le  niveau  des  echanges  commerciaux  entre  les  villages  de  la  localite.  L'exploi- 
tante  pent  egalement  decider  de  vendre  sa  production  bord  champ  (vente  au  champ),  en 
faisant  appel  a  une  commergante  bien  connue  de  son  village  qui  decide  de  la  date  et  du 
moyen  de  transport  convenables  (vehicule  de  5  a  10  tonnes).  Le  choix  du  vehicule  est  en 
relation  avec  la  quantite  de  banane  plantain  disponible  chez  I'exploitante.  Cela  permet  a 
la  commergante  de  decider  du  jour  de  son  passage  et  de  choisir  son  itineraire  selon 
I'importance  de  la  banane  plantain  qu'elle  pent  acquerir  chez  une  ou  plusieurs  exploi- 
tantes  a  la  fois,  de  maniere  a  gagner  du  temps  et  a  minimiser  les  couts  de  transport. 

Strategie  d'ecoulement  de  la  banane  plantain  de  Skensi 

L'ecoulement  de  la  banane  plantain  se  fait  essentiellement  sur  les  marches  des  villages 
oil  les  acheteurs  sont  le  plus  souvent  les  habitants  d'un  meme  village  et/ou  des  villages 
voisins.  Sur  ces  marches,  la  banane  plantain  est  presentee,  soit  en  tas  composes  de 
mains  ou  de  doigts  detaches,  soit  sous  forme  de  regimes  entiers.  Le  prix  du  tas  de  doigts 
ou  de  regimes  varie  en  fonction  de  I'offre  sur  le  marche. 

En  periode  d'abondance,  les  femmes  s'organisent  pour  farre  ecouler  leur  production 
vers  les  principaux  centres  urbains,  en  I'occurrence  Sikensi,  Abidjan  et  Dabou. 

Ce  sont  aussi  les  femmes  de  ces  trois  villes  qui  viennent  les  acheter  dans  les  villages, 
bord  champ  ou  bord  route,  et  les  transportent  dans  les  vehicules  de  marchandises  loues 
a  cet  effet.  Dans  ce  dernier  cas,  la  femme  commergante  s'appuie  sur  un  guide  charge  de 
prospecter  et  de  I'informer  sur  I'importance  de  I'offre  et  du  niveau  des  prix  pratiques  par 
les  exploit  antes. 
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Organisation  de  la  commercialisation 
de  la  banane  plantain 

Les  consommateurs  d'un  village  donne  sont  le  plus  souvent  approvisionnes  par  I'exploi- 
tante  (qui  devient  a  cette  cx:casion  la  commergante)  et/ou  par  les  commer^antes  de  ce 
meme  village  et  quelque  fois  par  celles  des  villages  voisins. 

Dans  les  echanges  commerciaux  sur  la  banane  plantain  dans  la  zone  de  Sikensi, 
quatre  circuits  de  commercialisation  allant  de  la  forme  la  plus  simple  a  la  forme  plus 
elaboree  ont  ete  identifies. 

Premier  circuit 

Exploitante  ►  Consommateur 

Dans  ce  circuit,  la  banane  plantain  est  transportee  au  village  par  I'exploitante  qui  la 
vend  aux  consommateurs  finaux.  Depuis  que  I'exploitante  a  pris  conscience  de  I'impor- 
tance  du  revenu  tire  de  la  banane  plantain,  elle  nliesite  pas  a  accroitre  la  quantite 
transportee  en  faisant  plusieurs  voyages  avant  d'aller  exposer  son  produit  sur  la  place  du 
marche.  Ce  circuit  de  commercialisation  est  le  plus  ancien. 

Deuxieme  circuit 

Exploitante  Detaillante   ^  Consommateur 

Le  deuxieme  circuit  de  commercialisation  de  la  banane  plantain  se  realise  selon  deux 
modalites.  Dans  la  premiere  modalite,  I'exploitante  livre  son  produit  a  la  detaillante  et 
dans  la  seconde,  c'est  plutot  la  detaillante  qui  assure  I'approvisionnement  et  I'ecoule- 
ment  du  produit.  La  detaillante  occupe  ici  une  position  intermediaire,  dont  le  role  est 
aussi  determinant  dans  le  processus  de  commercialisation.  La  detaillante  achete  bord 
champ  ou  bord  route  et  revend  elle-meme  au  marche  du  village.  Elle  agit  au  coup  par 
coup  car  son  action  ne  peut  etre  continue  ni  pour  la  collecte,  ni  pour  I'ecoulement,  puis- 
qu'elle  assure  ces  deux  fonctions  de  fa^on  concomitante.  La  detaillante  renouvelle  son 
stock  lorsque  le  precedent  est  epuise  ou  presque. 

Depuis  que  la  construction,  I'amenagement  et  la  rehabilitation  des  marches  font  par- 
tie  des  programmes  des  elus  locaux,  la  fonction  de  detaillante  s'affirme  de  plus  en  plus. 

Troisieme  circuit 

Exploitante  — ^  Collecteur/Grossiste  ^  Detaillante  ^  Consommateur 

Ce  circuit  plus  recent  apparait  le  mieux  elabore.  II  met  en  jeu  deux  autres  principaux 
agents  economiques  entre  I'exploitante  et  le  consommateur.  II  s'agjt  du  collecteur  gros- 
siste  (ou  semi-grossiste)  et  de  la  detaillante. 

Le  collecteur  achete  la  banane  plantain  bord  champ  ou  bord  route  et  la  livre  a  credit 
a  la  detaillante  qui  devra  rembourser  apres  la  vente.  Le  collecteur  peut  egalement  stoc- 
ker  la  banane  plantain  dans  un  magasin  ou  en  plein  air,  sur  une  aire  cimentee  au  sein  du 
marche  meme  ou  a  sa  proximite  immediate.  II  arrive  parfois  que  I'exploitante  livre  direc- 
tement  au  collecteur,  aupres  de  qui  la  detaillante  devra  s'approvisionner. 

La  fonction  du  collecteur  depend  de  la  vitesse  d'ecoulement  de  la  banane  plantain  et 
done  de  la  demande.  Si  cette  derniere  est  elevee,  particulierement  dans  les  localites  a 
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forte  population,  le  role  du  collecteur  devient  tres  important.  Un  fait  merite  d'etre  souli- 
gne  :  la  fonction  du  collecteur  est  assuree  par  les  hommes  et  les  femmes  qui  nliabitent 
pas  dans  les  villages  de  Sikensi.  II  viennent  surtout  des  centres  urbains  de  Sikensi, 
Dabou  et  Abidjan,  et  leur  mission  principale  est  d'exporter  la  banane  plantain  de  la  zone 
de  Sikensi.  Ce  fait  constitue  un  indicateur  de  I'importance  que  prend  le  commerce  de  la 
banane  plantain  dans  la  zone. 

Quatrieme  circuit 

Collecteur  ^    Detaillante  ►  Consommateur 

Le  present  circuit,  qui  exclut  I'exploitante,  se  deroule  a  une  periode  de  I'annee  au  cours 
de  laquelle  la  banane  plantain  est  rare  et  oil  la  zone  de  Sikensi  n'arrive  pas  a  satisfaire 
les  besoins  de  sa  population.  Les  collecteurs  ou  semi-grossistes  sont  alors  amenes  a  faire 
de  I'importation,  de  preference  de  la  ville  d'Abidjan  qui  n'est  pas  loin,  mais  egalement 
des  regions  a  forte  production  et  a  faible  consommation  de  banane  plantain.  C'est  le  cas 
de  la  zone  de  Gagnoa  au  Centre-Ouest  de  la  Cote  d'lvoire. 


Possibilites  d'amelioration  des  circuits 

de  commercialisation  de  la  banane  plantain 

dans  la  localite 

Plusieurs  facteurs  freinent  la  commercialisation  de  la  banane  plantain  dans  la  localite 
de  Sikensi.  II  s'agit  principalement  du  manque  d'organisation  au  niveau  de  tous  les  inter- 
venants  sur  les  circuits  de  commercialisation,  de  I'absence  de  moyens  de  transport  ade- 
quats,  du  manque  de  moyens  de  conservation  et  des  fluctuations  des  prix. 

Le  manque  d'organisation 

Aucune  organisation  n'existe  en  matiere  de  production  et  de  commercialisation  de  la 
banane  plantain  dans  la  localite  de  Sikensi.  Contrairement  a  ce  qui  se  passe  au  niveau 
du  cafe  et  du  cacao  oii  il  existe  des  groupements  a  vocation  cooperative  (GVQ  de  com- 
mercialisation. Chaque  exploitante  s'arrange  pour  ecouler  son  produit  et  chaque 
detaillante  negocie  avec  I'exploitante  le  prix  d'achat  au  lieu  de  transaction  (bord  champ 
ou  bord  route).  Meme  a  Sikensi  (centre  urbain),  les  detaillantes  dependent  des  collec- 
teurs qui  leur  imposent  le  prix  d'achat. 

L'absence  de  moyensde  transport  adequats 

L'exploitante  ne  dispose  pas  de  moyens  modernes  de  transport.  L'attelage  et  la  charrette 
bovine  sont  inconnus  dans  la  zone  et,  a  Sikensi,  I'utilisation  de  la  brouette  est  limitee 
aux  petits  metiers.  La  bicyclette,  assez  rare  dans  les  villages,  n'est  pas  non  plus  utihsee 
par  les  femmes.  La  banane  plantain,  comme  tous  les  produits  vivriers  d'ailleurs,  est  tou- 
jours  transportee  par  I'exploitante  du  lieu  de  production  vers  le  village  dans  des  petits 
paniers  en  rotin,  confectionnes  par  les  habitants  du  village.  Le  transport  en  camionnette 
est  possible  car  de  nombreuses  pistes  praticables  en  toutes  saisons  relient  les  villages  et 
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les  exploitations  agricoles.  Seuls  les  collecteurs  y  ont  recours  pour  un  cout  moyen  de 
location  par  voyage  qui  varie  selon  la  nature  du  camion  et  la  distance  a  parcourir  de 
8000  a  30000  F  CFA  Ces  prix  sont  d'ailleurs  juges  assez  eleves  par  les  collecteurs. 

Le  manque  de  moyensde  conservation 

La  banane  plantain  est  une  denree  tres  perissable.  Les  mauvaises  conditions  de  trans- 
port et  de  stockage  entrainent  des  pertes  de  10  a  25  %(Tano  1979).  La  recherche  ivoi- 
rienne  n'a  pas  encore  developpe  de  technologies  de  conservation  fiables  et  economique- 
ment  rentables  en  milieu  rural.  Les  bananes  plantain  sont  regjoupees  a  meme  le  sol 
dans  un  magasin  chez  le  collecteur  du  village  et,  dans  de  rares  cas  a  Sikensi,  dans  un 
hangar.  Selon  les  femmes,  dans  ces  conditions,  le  nombre  de  regimes  de  banane  plantain 
devenant  mur  devient  eleve  des  le  quatrieme  jour  de  conservation.  Cela  diminue  la 
valeur  marchande  du  produit  et  le  profit  escompte. 

Les  fluctuations  des  prix 

Les  prix  de  vente  des  bananes  plantain  varient  le  meme  jour,  non  seulement  d'un  village 
a  un  autre  et  a  I'interieur  du  meme  village,  mais  egalement  d'un  agent  commercial  a  un 
autre.  Les  informations  recueillies  au  niveau  de  tous  les  intervenants  le  long  des  circuits 
de  commercialisation  sont  tres  variables. 

Selon  I'exploitante,  le  manque  de  moyens  de  transport  adequats  I'accule  a  vendre  la 
banane  plantain  a  vil  prix,  quels  que  soient  la  periode  et  le  lieu  de  vente. 

Selon  le  collecteur  (grossiste),  I'exploitante  vend  trop  cher,  sa  marge  beneficiaire 
etant  faible. 

Selon  la  detaillante,  le  consommateur  est  tres  exigeant  et  il  cherche  toujours  a  ache- 
ter  au  prix  le  plus  bas  possible.  Alors,  pour  fideliser  sa  clientele,  elle  est  amenee  a  ajou- 
ter  gracieusement  quelques  doigts  de  banane  plantain.  Ce  faisant,  sa  marge  beneficiaire 
se  trouve  reduite. 

Selon  le  consommateur,  le  prix  de  la  banane  plantain  est  tout  simplement  trop  eleve 
a  certaines  periodes  de  I'annee,  I'incitant  tres  souvent  a  opter  pour  d'autres  produits  ali- 
mentaires  comme  le  riz,  I'igname  ou  le  manioc. 

C'est  justement  au  niveau  du  consommateur,  dernier  maillon  du  circuit  et  cible  visee, 
que  I'etude  de  la  commercialisation  de  la  banane  plantain  prend  toute  son  importance. 
La  demande  du  consommateur  dependra  sur  place,  non  seulement  de  son  revenu,  mais 
aussi  de  I'oflre  de  I'ensemble  des  produits  vivriers  et,  par  consequent,  de  la  maitrise  et  de 
I'amelioration  des  techniques  culturales  par  les  producteurs  et  des  solutions  apportees 
aux  contraintes  identifiees  comme  fireinant  la  commercialisation  de  la  banane  plantain. 

Dans  tous  les  cas,  I'unite  de  transaction  n'est  pas  fixe.  Elle  pent  etre,  soit  un  tas  com- 
pose de  doigts  de  banane  plantain,  soit  le  regime,  mais  jamais  la  pesee.  II  est  a  noter  que 
la  taille  des  regimes  de  bananes  plantain  ainsi  que  celle  des  doigts  varient  selon  les 
varietes  et,  pour  une  meme  variete,  en  fonction  de  nombreux  facteurs  pedoclimatiques, 
parasitaires  et  de  techniques  culturales.  Cependant,  il  se  degage  des  remarques  gene- 
rales  suivantes : 
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•  I'unite  de  transaction  bord  champ  ou  bord  route  est  le  regime,  quelle  que  soit  la 
periode  de  production, 

•  I'unite  de  transaction  au  marche  du  village  est  le  regime  lorsqu'il  est  destine  a 
I'exportation,  probablement  pour  faciliter  I'ecoulement  et,  quand  il  s'agit  de  la 
consommation  locale,  I'unite  est  le  regime,  la  main  ou  les  doigts,  en  relation  avec  la 
taille  de  la  famille, 

•  en  periode  de  forte  production,  les  achats  se  font  bord  champ  dans  une  gamme  de 
prix  variant  d'un  minimum  de  250  F  CPA  a  un  maximum  de  500  F  CFA  le  regime ; 
rendu  au  village,  il  revient  a  350  F  CFAau  minimum  et  a  600  F  Q^Aau  maximum, 

•  en  periode  de  faible  production,  le  prix  bord  champ  semble  varier  de  350  F  CFA  au 
minimum  a  500  F  CFA,  voire  1 000  F  CFA  selon  sa  taille  et  la  rarete  de  la  banane 
plantain. 

Impact  du  niveau  d'evolution 

de  la  commercialisation  sur  les  pratiques 

culturalesdu  bananier  plantain 

L'importance  et  I'ampleur  du  commerce  de  la  banane  plantain  dans  la  localite  de  Sikensi 
ont  certainement  contribue  a  un  certain  nombre  de  changements.  Tant  au  niveau  de  Faeces 
des  femmes  a  la  terre  pour  faire  du  bananier  plantain  qu'au  niveau  des  pratiques  agricoles. 

L'accesa  la  terre 

Les  femmes  mariees  ou  veuves  ont  facilement  acces  a  la  terre  pour  pratiquer  la  culture  de 
la  banane  plantain.  Autrefois,  les  travaux  se  faisaient  conjointement  sur  la  meme  parcelle 
du  couple,  I'epouse  ayant  exclusivement  la  responsabilite  des  cultures  vivrieres  qui  lui  pro- 
curent  un  revenu  et  I'epoux  celle  du  cafe  et  du  cacao  qui  sont  les  seules  cultures  d'exporta- 
tion  de  la  region.  Avec  la  crise  que  ces  deux  cultures  de  rente  ont  connu,  et  I'effondrement 
des  prix  d'achat  auxplanteurs  qui  s'en  est  suivi,  les  charges  du  menage  se  sont  accrues.  De 
telle  sorte  qu'il  est  difficile  a  I'homme  d'y  faire  face  seul.  Aussi,  I'epoux  accepte  facilement 
aujourd'hui  de  ceder  a  sa  femme  une  partie  de  son  domaine  foncier  pour  les  cultures 
vivrieres  (bananier  plantain  principalement,  en  association  avec  d'autres  cultures 
vivrieres  comme  le  manioc  et  les  plantes  legumieres).  File  a  egalement  la  possibilite 
d'avoir  du  cote  de  sa  famille  maternelle  une  portion  substantielle  de  terre  sur  laquelle  elle 
peut  meme  planter  des  cultures  perennes  comme  le  cafeier  et  le  cacaoyer. 

Dans  tous  les  cas,  les  revenus  tires  de  I'ensemble  de  ses  activites  sont  remis  a  I'epoux 
et  tous  deux  decident  de  leur  utilisation.  II  s'agit  la  d'un  changement  notable  qui  marque 
I'accroissement  du  role  economique  et  l'importance  de  la  femme  dans  le  developpement 
agricole  et  la  gestion  du  menage. 

Les  pratiques  culturales 

D'une  maniere  generale  dans  la  region,  I'agriculture  vivriere  est  du  type  itinerant  et 
extensif.  J^rbs  deux  a  trois  annees  de  mise  en  culture,  le  sol  est  laisse  en  jachere  durant 
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une  periode  excedant  rarement  trois  ans.  Jadis,  quand  la  pression  fonciere  n'etait  pas 
elevee  dans  la  region,  cette  periode  etait  au  moins  de  huit  a  dix  ans  (Osseni  et  Diomande 
1989) .  La  duree  actuelle  de  la  jachere  dans  la  zone  apparait  insuffisante  pour  reconsti- 
tuer  la  fertilite  du  sol  et  obtenir  de  bons  rendements.  Malgre  I'existence  de  cette 
contrainte  fonciere  qui  debouche  le  plus  souvent  sur  des  conflits  sociaux  aux  conse- 
quences imprevisibles,  il  n'a  pu  etre  mis  en  evidence  dans  la  localite  de  Sikensi  de  chan- 
gements  notables  au  niveau  des  pratiques  des  cultures  vivrieres  en  dehors  de  celles  sur 
le  bananier  plantain.  Al'analyse,  les  change ments  observes  dans  les  pratiques  culturales 
de  cette  plante  sont  en  grande  partie  a  mettre  sur  le  compte  de  I'ampleur  du  commerce 
de  la  banane  plantain  dans  la  localite  de  Sikensi. 

En  effet,  des  indices  d'amelioration  apparaissent  au  niveau  de  I'itineraire  technique 
de  production  du  bananier  plantain  dans  la  plupart  des  terroirs  villageois.  Ces  innova- 
tions portent  essentiellement  sur  I'emplacement  des  plants  au  sein  de  I'exploitation  et 
sur  des  pratiques  culturales  susceptibles  d'accroitre  les  niveaux  de  production  et  d'ame- 
liorer  les  revenus  tires  de  la  culture  du  bananier  plantain. 

C'est  ainsi  que  la  femme  exploitante  a  tendance  a  privilegier  la  culture  du  bananier 
plantain  dans  les  sols  de  bas  de  pente,  avec  les  techniques  simples  de  retention  de  I'eau 
dans  le  sol  par  paillage  ou  mulching.  Pour  ce  faire,  elle  a  une  maniere  originale  de  veri- 
fier si  le  sol  est  propice  a  la  culture  du  bananier  plantain  :  une  poignee  de  terre  prelevee 
est  malaxee  et  lancee  fortement  contre  un  tronc  d'arbre.  Si  elle  y  adhere  en  grande  par- 
tie,  cela  signifie  que  le  sol  est  bon.  La  culture  du  bananier  plantain  a  cet  endroit  pent 
s'averer  interessante  aux  points  de  vue  agronomique  et  financier.  Par  ailleurs,  pour  la 
production,  la  mise  en  terre  des  bananiers  plantains  est  etalee  dans  le  temps  et  dans 
I'espace.  En  particulier  dans  les  zones  accidentees,  la  plantation  commence  en  bas  de 
pente  avec  les  meilleurs  rejets  pour  se  terminer  en  haut  de  pente  avec  des  rejets  de  qua- 
lite  mediocre.  Les  risques  de  verse  etant  eleves  en  bas  de  pente,  le  tuteurage  des  plants 
est  systematique. 

Autrefois,  quelques  pieds  du  bananier  plantain  etaient  dissemines  dans  les  planta- 
tions de  cafe  et  de  cacao.  Aujourdliui,  au  sein  de  ces  plantations,  la  femme  a  accru  de 
fa^on  spectaculaire  la  densite  des  rejets  du  bananier  plantain.  Dans  les  exploitations 
recensees,  il  a  ete  denombre  une  densite  moyenne  de  1 800  plants  par  hectare,  contre 
une  densite  de  1 667  plants  par  hectare  souvent  recommandee.  D'autre  part,  les  pieds  de 
bananier  plantain  qui  se  trouvaient  en  melange  dans  les  champs  se  mettent  de  plus  en 
plus  dans  un  dispositif  en  ligne  dans  les  jeunes  cacaoyers  et/ou  cafeiers. 

Les  pratiques  de  culture  semi-intensive  commencent  lentement  a  entrer  dans  les 
pratiques  culturales.  Ainsi,  les  femmes  cultivent  le  bananier  plantain  en  culture  pure 
alors  qu'auparavant  il  constituait  une  production  secondaire  de  nombreuses  associations 
culturales  complexes  et  varices  (^o  1988,  Kuperminc  1985).  EUes  reconnaissent  I'inte- 
ret  d'un  tel  systeme  de  culture  :  entretiens  faciles,  meilleur  developpement  des  plants, 
homogeneite  de  la  production,  etc.  Elles  reconnaissent  egalement  I'importance  econo- 
mique  de  la  culture  pure  du  bananier  plantain  de  contre-saison,  communement  appelee 
«  woundji  »  (periode  intermediaire  de  mise  en  terre  de  rejets  en  juillet-aoiit)  qu'elles 
jugent  plus  rentable,  bien  que  les  recoltes  obtenues  soient  inferieures  a  celles  de 
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«  yegbe  »  (plantation  realisee  au  debut  de  la  grande  saison  des  pluies,  de  mars  a  juin). 
C'est  cette  rentabilite  qui  explique  sans  doute  les  soins  apportes  aux  bananiers  plantain 
de  «  woundji  ».  Ces  soins  se  remarquent  a  travers  des  desherbages  frequents,  les  apports 
de  mulch  au  pieds  des  plants,  voire  le  tuteurage  des  plants  contre  les  coups  de  vent. 


Conclusion 

Les  circuits  de  commercialisation  de  la  banane  plantain  de  la  zone  de  Sikensi  peuvent 
etre  regroupes  en  deux  types  :  il  s'agit  premierement  des  circuits  visant  a  approvisionner 
la  zone  elle-meme  et,  deuxiemement,  des  circuits  visant  a  assurer  I'exportation  hors  de 
la  zone  de  la  production  locale.  Les  circuits  en  presence  sont  courts  car  les  villages  sont 
relative ment  peu  disperses  et  la  zone  se  situe  a  environ  80  km  d'Abidjan.  Le  nombre 
d'intermediaires  sur  les  circuits  de  commercialisation  est  reduit  :  il  en  existe  un  ou  deux 
sur  chaque  circuit,  la  femme  productrice  assurant  la  majeure  partie  de  la  production  et 
une  partie,  non  moins  importante,  de  la  commercialisation  locale. 

En  dehors  des  transactions  episodiques  avec  I'exterieur,  notamment  avec  Dabou  et 
Abidjan,  le  systeme  de  commercialisation  actuel  de  la  zone  de  Sikensi  ressemble  plutot  a 
une  activite  de  cueillette  par  laquelle  la  femme,  principale  productrice,  tente  de  s'inse- 
rer  davantage  dans  les  mecanismes  d'echanges  marchands. 

La  faible  organisation  observee  au  niveau  des  systemes  de  commercialisation  de 
banane  plantain  souligne  la  faible  insertion  de  son  activite  de  production  au  sein  de 
I'economie  nationale.  Presque  tons  les  acteurs  (producteurs,  coUecteurs,  detaillantes) 
interviennent  au  coup  par  coup. 

La  banane  plantain  qui  est  la  principale  production  vivriere  de  la  localite  est  egale- 
ment  celle  qui  rapporte  des  revenus  aux  femmes  qui  ont  pris  conscience  de  son  impor- 
tance economique.  Ce  sont  elles  qui  introduisent  des  innovations  qui  concourent  a 
I'amelioration  des  pratiques  culturales  et  done  des  systemes  de  culture.  Toutefois,  des 
ameliorations  sont  possibles  par  I'appui  a  I'organisation  des  femmes  et  la  mise  en  oeuvre 
des  mecanismes  de  transfert  des  acquis  de  la  recherche  agronomique.  Ces  acquis 
concernent  principalement : 

•  une  amelioration  des  techniques  culturales  par  le  choix  de  sites  de  plantation  appro- 
pries,  une  trouaison  amelioree,  une  utilisation  de  materiel  vegetal  propre  et  bien 
pare,  des  entretiens  frequents  et  la  pratique  du  tuteurage, 

•  la  creation  de  petites  pepinieres  de  rejets  (cultures  en  touffes  ou  de  case)  au  niveau 
de  chaque  village  ou  de  groupements  de  femmes  productrices, 

•  I'installation  de  collections  de  demonstration  de  varietes  plus  productives  dans 
quelques  principaux  villages,  tout  en  prenant  soin  de  verifier  leur  acceptation  par  les 
marches, 

•  un  meilleur  pilotage  de  la  production  de  contre-saison  de  maniere  a  assurer  un 
approvisionnement  regulier  des  marches. 

Quant  au  systeme  de  commercialisation,  il  est  necessaire  d'entreprendre  dans  les 
meilleurs  delais  une  estimation  plus  fiable  de  la  demande  saison  par  saison  de  banane 
plantain.  De  meme  pour  les  possibilites  de  ventes  a  I'exterieur,  tant  dans  les  pays  afri- 
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cains  limitrophes  non  producteurs,  mais  de  plus  en  plus  consommateurs,  que  dans  les 
pays  europeens  ou  la  demande  se  manifeste.  Par  ailleurs,  il  faudrait  entreprendre  paral- 
lelement  une  estimation  des  prix  a  la  production,  des  prix  de  gros,  demi-gros  et  de  detail 
et  des  couts  de  commercialisation.  Ce  faisant,  cela  revient  a  obtenir  une  evaluation  satis- 
faisante  de  la  structure  des  prix  en  fonction  des  diflferents  circuits  de  commercialisation 
en  vigueur,  sans  occulter  le  poids  des  autres  cultures  vivrieres  et  autres  cultures  de 
rente,  dites  cultures  industrielles. 

Par  ailleurs,  la  recherche  technologique  devra  se  preoccuper  davantage  de  la  mise  au 
point  de  techniques  simples  de  conservation  et  de  transformation  de  la  banane  plantain, 
moins  couteuses  et  accessibles  a  un  grand  nombre  de  producteurs.  C'est  a  ce  prix  qu'on 
pourra  reduire  les  pertes  post-recolte  qui  constituent  une  autre  preoccupation  des 
femmes  productrices  et  qui  influencent  negativement  le  systeme  de  commerciahsation. 
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Le  marche  international  bananier  : 
une  gamme  de  produits  tres etroite 


Denis  Loeillet 


Abstract  -The  international  banana  market  -  a  very  narrow  product  range 

The  international  banana  market  is  too  often  reduced  to  the  Cavendish  variety  alone. 
However,  banana  supplies  around  the  world  are  rich  in  varieties  that  are  almost 
completely  unknown  on  the  large  import  markets  (Europe,  the  United  States  and  Japan). 
Only  a  few  well-informed  purchasers — most  of  whom  have  lived  in  producer  countries — 
eat  bananas  that  can  be  consdered  as  'exotic'.  It  is  difficult  to  quantify  this  niche  market. 
However,  bananas  other  than  Cavendish  can  be  divided  into  three  groups:  plantains, 
'small'  bananas  and  other  bananas.  The  European  Union  imports  between  15,000  and 
25,000  tonnes  of  plantain.  It  isestimated  that  several  tens  of  thousands  of  tonnes  of  small 
bananas  ('Figue  sucree',  etc.)  and  several  hundred  to  several  thousand  tonnes  of  other 
bananas  ('Figue  rose',  etc.)  are  imported. 

Another  type  of  diversification  has  emerged  on  the  banana  market  in  recent  years. 
Segmentation  is  not  according  to  the  type  of  produce  supplied  (new  variety)  but  concerns 
the  way  in  which  it  is  produced.  Fair  trade  bananas,  organic  bananas  and  bananas  grown 
under  specific  production  conditions  (highland  bananas,  etc.)  are  gaining  a  foothold  on 
certain  markets.  European  demand  for  these  fruits  should  in  time  total  several  hundred 
thousand  tonnes,  that  is  to  say  8  to  10%  of  total  demand. 

One  of  the  last  fruit  markets  that  is  closed  to  any  idea  of  varietal  diversification  or 
broadening  of  the  range  of  products  available  is  timidly  opening  to  novelty.  Considerable 
marketing  efforts  will  be  necessary.  Debate  should  now  be  set  up  between  agronomists, 
producers  and  the  trade  to  achieve  the  best  possible  development  of  this  wealth  of 
bananas. 

Resume  -  Le  marche  international  bananier  est  trop  souvent  reduit  a  la  seule  variete 
Cavendish.  Pourtant  I'offre  de  bananes  de  par  le  monde  est  riche  de  varietes  quasi  totale- 
ment  inconnues  sur  les  grands  marches  d'importations  (Europe,  Etats-Unis  et  Japon).  Seuls 
quelques  acheteurs  avertis,  la  plupart  du  temps  ayant  vecu  dans  les  pays  de  production, 
consomment  les  bananes  que  I'on  peut  considerer  comme  «  exotiques  ».  Ce  marche  de 
niche  est  difficilement  quantifiable.  Hors  Cavendish,  on  peut  cependant  lesrepartir  en  trois 
groupes :  les  bananes  plantain,  les  «  petites  »  bananes,  et  les  aut res  bananes.  L'Europe  com- 
munautaire  importe  entre  15000  et  25000  tonnes  de  bananes  plantain.  On  estime  qu'elle 
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importe  quelques  dizaines  de  milliers  de  tonnes  de  petites  bananes  (Figue  sucree,  etc.)  et 
quelques  centaines  a  quelques  milliers  de  tonnes  d'aut res  bananes  (Figue  rose,  etc.). 
Un  autre  type  de  diversifi cation  sur  ce  marche  bananier  emerge  depuis  quelques  annees. 
La  segmentation  n'est  pas  operee  par  rapport  a  la  nature  du  produit  propose  (nouvelle 
variete)  male  par  rapport  a  son  mode  de  production.  La  banane  de  Commerce  equitable 
(Fair  Trade),  la  banane  issue  de  I'agriculture  biologique,  la  banane  source  de  valorisation 
de  conditions  de  production  specifique  (banane  de  montagne,  etc.)  prennent  pied  sur  cer- 
tains marches.  La  demands  europeenne  pour  ces  produits  serait  a  terme  de  I'ordre  de 
quelques  centaines  de  milliers  de  tonnessoit,  cumule,  8  a  10  %  de  la  demande. 
L'un  des  derniers  marches  fruitiers  fermes  a  toute  idee  de  diversification  varietale  ou  de 
multiplication  de  I'offre  de  produit,  s'ouvre  timidement  a  la  nouveaute.  Les  efforts  marke- 
ting a  mettre  en  oeuvre  sont  considerables.  Un  dialogue  entre  agronomes,  producteurset  le 
commerce  doit  maintenant  s'instaurer  pour  valoriser  au  mieux  cette  richesse  bananiere. 

Le  marche  international  bananier 

En  30  ans,  la  production  mondiale  de  banane  «  dessert  »  a  plus  que  double,  et  sur  les 
quinze  dernieres  annees,  elle  a  augmente  de  38  %  Depuis  la  fin  des  annees  80,  le  volume 
des  exportations  a  progresse  de  6  %par  an  et  leur  valeur  a  triple.  Plus  de  13  millions  de 
tonnes  de  bananes  ont  ete  exportees  en  1995. 

La  banane  dans  I'univers  des  fruits  en  Europe 

La  banane  est  un  des  produits  de  base  dans  la  consommation  europeenne  de  fruits  et 
legumes  frais.  En  France,  que  ce  soit  en  volume  ou  en  valeur,  la  banane  arrive  en  troisie- 
me  place  derriere  la  pomme  et  I'orange  et  devant  les  petits  agrumes  (Clementines  et 
hybrides).  Le  consommateur  depense  pour  la  banane  pres  de  12  %du  total  de  ses 
depenses  annuelles  de  fruits  (Secodip  1998). 

La  consommation  europeenne  de  banane  se  developpe  (Loeillet  1998).  En  Italic,  la 
consommation  annuelle  a  augmente  de  8  %  entre  1992  et  1996  alors  qu'elle  stagne  en 
France  et  baisse  en  Allemagne. 

Cette  stagnation  de  la  consommation  fran^aise  de  banane  reflete  la  tendance  genera- 
le  des  fruits  et  legumes  qui  perdent  du  terrain  face  aux  produits  ultra-frais  et  aux  bois- 
sons  sans  alcool  (Secodip  1998). 

Le  taux  de  penetration  ou  indice  de  notoriete  de  la  banane  en  France  est  tres  eleve  : 
90  %  A  litre  de  comparaison,  la  papaye  n'atteint  que  1  %et  la  pomme,  premier  fruit 
consomme  en  France,  95  %  La  banane  est  reconnue  comme  faisant  partie  de  I'alimenta- 
tion  de  base  (Secodip  1998). 

Dans  toute  lEurope,  les  fruits  et  legumes  sont  desormais  distribues  en  grande  majo- 
rite  par  les  grandes  chaines  de  distribution.  En  France,  70  %des  achats  de  fruits  sont 
realises  dans  les  hyper  et  supermarches.  Pour  la  banane,  du  fait  de  sa  nature  industriel- 
le,  cette  predominance  est  tres  marquee  :  82  %en  France,  80  %en  Allemagne  et  81  %au 
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Tableau  1.  Les  marches  europeens. 

Fair  trade 

Biologique 

Cavendish 

Rantain 

Ftouge/  Ftose 

Petite 

Circuits 

Specialise 

Specialise 

Traditionnel 

Specialise 

Specialise 

Specialise 

commerciaux 

Traditionnel 

Traditionnel 
Saisonnier 

Traditionnel 
Saisonnier 

Traditionnel 
Saisonnier 

Consommation 

Volontaire 

Volontaire 

Basique 

Ethnique 

Haisir 

Raisir 

Investissement 

Fort 

Faible 

Fai  b  1  e 

Nul 

Nul 

Nul 

n  rrt  m  o  t  i  rt  n 

a  fort 
pas 

specifique 

a  f  0  rt 

Interet 

Variable 

Nul 

Moyen 

Nul 

Nul 

operation 

traditionnel 

Importateur 

Specialise 
Traditionnel 

Specialise 

Traditionnel 

Specialise 
Traditionnel 

Specialise 

Specialise 

Rythme  de 

Quelques 

Quelques 

Quelques 

Stable  a 

Stable  a 

Quelques 

developpement 

pourcent 

pourcent 

pourcent 

quelques 
pourcent 

quelques 
pourcent 

pourcent 

Dimensions 

Quelques 

Quelques 

4  mio 

14/24  000 

Quelques 

Quelques 

en  tonnes 

000 

10  000 

000 

10  000 

Prix/ 

De  +  20 

De  +  20 

De  5 

De  2 

De  2 

Cavendish 

a  30  % 

a  30  % 

a  10  % 

a  5  fois 

a  5  fois 

Sources:  Fru/frop,  CI FiAD-FLH OR. 


Royaume-Uni  en  1997  (Europanel  1998).  Cette  banane  industrielle  est  completement 
adaptee  aux  modes  de  fonctionnement  de  la  grande  distribution.  EUe  est  soumise  a  une 
forte  pression  normative  qui  pousse  a  banaliser  le  produit  pour  qu'elle  puisse  entrer 
dans  les  carcans  techniques  con9us  pour  elle.  Tout  le  processus  de  production,  de  trans- 
port et  de  distribution  est  balise  pour  la  seule  banane  Cavendish  :  norme,  temperature 
de  conservation,  methode  d'emballage,  technique  de  murissage. 

Son  faible  prix  est  conforme  a  sa  place  dans  la  consommation  des  Europeens.  En 
France,  sur  la  periode  1993-1997,  le  cours  moyen  au  stade  detail  a  varie  entre  8,30  et 
9,60  F/kg  (Europanel  1998).  Les  campagnes  de  promotion  sont  importantes.  II  n'est  pas 
rare  de  voir  des  promotions  a  moins  de  4  F/kg.  Les  distributeurs  n'hesitent  pas  a  perdre 
sur  ce  produit  d'appel  afin  d'attirer  le  consommateur  sur  leur  point  de  vente. 

La  saisonnalite  dans  la  consommation  de  banane  n'est  pas  tres  marquee.  En  general, 
la  consommation  est  legerement  plus  faible  au  printemps  et  en  ete  dans  les  pays  d'Euro- 
pe  du  Sud  (France,  Espagne,  Italic)  et  relativement  constante  au  Royaume-Uni  et  en 
Allemagne  (Europanel  1998) .  La  banane  est  sans  doute  le  fruit  le  plus  banalise  du  mar- 
che.  Plus  de  70  %des  frangais  consomment  des  bananes  toute  I'annee.  Seule  la  pomme 
fait  mieux  (75  %)  (Secodip  1998).  De  meme,  la  frequence  de  consommation  est  tres 
importante  :  pres  des  deux  tiers  des  fran9ais  consomment  au  moins  une  a  deux  fois  par 
semaine  de  la  banane  et  18  %en  consomment  tous  les  jours. 

Consommation  elevee,  presence  forte  dans  toutes  les  formes  de  distribution,  et 
notamment  les  circuits  modernes,  prix  relativement  bas,  approvisionnement  tres  regu- 
lier,  consommation  aisee  (portion  individuelle,  epluchage  facile,  protection  naturelle, 
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etc.),  energetique,  disponibilite  toute  I'annee,  la  banane  est  I'archetype  du  produit  de 
masse.  Revers  de  la  medaille  :  les  specialistes  du  marketing  considerent  que  son  imagj- 
naire  est  relativement  pauvre.  La  gamme  monovarietale  est  sans  doute  pour  beaucoup 
dans  cette  perception.  Oie  banane  «  dessert  »,  disponible  365  jours  par  an  est  identique 
dans  tous  les  pays  importateurs,  que  ce  soit  aux  Etats-Unis,  au  Japon,  en  Allemagne  ou 
en  Arabic  Saoudite.  La  situation  est  bien  entendu  differente  dans  les  pays  producteurs. 

Afin  de  vous  faire  toucher  du  doigt  la  pauvrete  varietale,  et  pour  ne  citer  qu'un 
exemple,  trois  documents  publicitaires,  distribues  recemment  par  les  grandes  enseignes 
de  distribution  et  qui  remplissent  les  boites  aux  lettres  des  menages,  presentent  cinq 
varietes  de  pomme,  six  types  de  tomate  et...  LA  banane. 


La  diversite  bananiere  en  Europe 

v^res  I'expose  precedent,  le  marche  bananier  europeen  pent  paraitre  comme  monoli- 
thique.  II  y  a  pourtant  un  certain  nombre  de  marches  niches,  \6ici  une  liste,  sans  doute 
non  exhaustive,  des  produits  bananiers  offerts  aux  consommateurs. 

Nous  n'evoquerons  que  deux  types  de  segmentation  et  cela  dans  le  seul  domaine  du 
frais  :  diversite  varietale  et  diversite  des  modes  ou  methodes  de  production. 

Leur  importance  relative  est  pour  bon  nombre  difficile,  voire  impossible  a  evaluer. 
Cependant  le  poids  economique  entre  les  differents  types  de  produits  repousse  toute  dis- 
cussion. Schematiquement  les  ordres  de  grandeur  sont  les  suivants  (en  tonnes)  : 


Frais 

Union  europeenne  (Eurostat  1998  et  estimations  de  I'auteur) 


Banane  dessert  «  dassique  » 

entre  3,8  et  3,9  millions 

dont  Fair  Trade 

quelques  milliers 

Biologique 

quelquesdizainesde  milliers 

Bananitos'Petite  banane 

quelques  milliers  a  quelques 

dizainesde  milliers 

Ftauge/Ftase 

quelques  milliers 

Hantain 

entre  14  et  24000 

Transformes 

lUlonde  (ITC1994  et  Foodnews  1997) 

Chipsde  banane 

Inferieur  a  10000 

Banane  deshydratee 

entre  12  et  20000 

Puipe  de  banane 

entre  130  et  180  000 

Union  Europeenne  importation  (Eurostat  1998) 

Chipsde  banane/Banane  deshydratee 

1  000  t./1 ,7  millions  Ecus 

Poudre  et  farine 

685  t./l  ,4  millions  Ecus 

Le  marche  bananier  est  somme  toute  tres  peu  diversifie.  Les  quelques  velleites  (Bio, 
Fair  Trade,  certification,  etc.)  sont  des  mouvements  tres  recents,  quelques  annees  tout  au 
plus.  Seules  les  petites  bananes  et  surtout  les  bananes  plantain  ont  une  histoire  commer- 
ciale  plus  ancienne,  de  plusieurs  dizaines  d'annees  pour  la  banane  plantain  (figure  1). 
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Plantain  Rose/Rouge... 


Saurces :  Fruitrop,  CIRAD-FLHOR. 


Figure  1 .  Petite  histoire  de  la  segmentation. 

Revue  des  marchesdu  f  rais 

Petite  banane 

./^parue  au  milieu  des  annees  80,  cette  banane  est  la  parfaite  illustration  du  developpe- 
ment  d'une  specialite  exotique.  i^pelee  «  bananito  »  ou  «  fraycinette  »,  son  rythme  de 
developpement  est  lent.  Cette  banane  est  transportee  par  avion.  Toutefois,  certaines  ori- 
gines  tentent  le  fret  maritime.  L'Asie,  puis  en  plus  grandes  quantites,  la  Colombie  ont 
ouvert  le  marche.  Les  cartons  sont  de  quelques  kilogrammes  seulement  (5  kg). 
Quelques  modestes  importateurs  specialises  dans  les  fruits  exotiques  importaient  le  pro- 
duit.  Depuis  quelques  annees,  les  sources  d'approvisionnement  se  multiplient  (Colom- 
bie, ]Vfexique,  Equateur,  Cote  dlvoire  et  I&nya)  et  les  operateurs  sont  de  plus  en  plus 
nombreux  a  importer  ce  fruit.  La  consommation  reste  de  type  exotique.  L'achat  est  pous- 
se  par  le  plaisir  et  la  decouverte,  contre  un  achat  plus  alimentaire  dans  le  cas  de  la 
banane  «  classique  ».  Cantonnee  aux  circuits  de  distribution  tres  specialises  (epiceries 
fines),  cette  banane  fait  quelques  intrusions  dans  les  rayons  fruits  et  legumes  exotiques 
des  grandes  surfaces  a  Noel  et  Paques,  periodes  de  forte  consommation  des  produits  de 
cette  gamme.  Les  prix  au  stade  de  gros  varient  en  Europe  de  15  a  37  F/kg. 

Banane  rouge 

La  dynamique  et  les  caracteristiques  de  ce  marche  sont  identiques  a  celles  de  la  petite 
banane  mais  avec  un  decalage  dans  le  temps.  Son  apparition  est  plus  tardive.  Les  opera- 
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teurs  sont  tres  specialises  et  les  quantites  modestes.  Celui  qui  fera  300  kg/semaine  de 
petite  banane,  importera  moitie  moins  de  banane  rouge.  Nous  sommes  dans  le  domaine 
du  parfait  exotique.  Ce  caractere  est  meme  renforce  pour  la  banane  rouge  du  fait  de  sa 
couleur  qui  ajoute  un  cote  nouveau  et  original  au  produit.  Le  prix  de  gros  en  Europe 
varie  de  8  a  24  F/kg. 

Banane  plantain 

C'est  la  specialite  bananiere  la  plus  ancienne  sur  le  marche  europeen.  EUe  a  une  dyna- 
mique  tout  a  fait  particuliere  qui  n'en  fait  pas,  en  general,  un  produit  exotique.  Elle  est 
destinee  auxgroupes  ethniques  qui  connaissent  le  produit,  qui  portent  un  jugement  sur  les 
varietes  proposees  et  qui  sont  a  meme  d'en  evaluer  la  qualite  organ oleptique.  Son  mode  de 
consommation  la  differencie  aussi  :  c'est  un  legume  plus  qu'un  fruit.  Son  developpement 
dans  le  futur  parait  assez  interessant  (Tabuna  1998).  Son  positionnement  prix  est  proche 
de  celui  de  la  banane  «  dessert  »  (6  a  8  F/kg  stade  de  gros).  Les  importateurs  sont  soit  des 
specialistes,  soit  des  operateurs  bananiers  traditionnels.  L'importation  est  en  grande  par- 
tie  realisee  par  voie  maritime.  La  distribution  specialisee  (magasin  ethnique,  epicerie  fine, 
etc.)  est  le  principal  canal  de  vente.  La  grande  distribution  vend  cette  banane  a  certaines 
epoques  et  la  positionne  au  sein  du  rayon  «  fruits  et  legumes  exotiques  ». 

Banane  biologique 

La  banane  biologique  en  Europe  represente  un  marche  de  quelques  dizaines  de  milliers 
de  tonnes.  Son  apparition  est  recente.  Sa  denomination  et  sa  mise  en  marche  repondent 
a  un  cahier  des  charges  tres  strict  mis  en  place  par  les  autorites  europeennes.  La  certifi- 
cation et  le  controle  sont  realises  par  des  societes  privees  (Ecocert,  Qualicert,  etc.) 
reconnues  en  Europe.  Les  principales  origines  sont  la  Republique  Dominicaine  (leader 
sur  le  marche).  Mennent  ensuite  tres  loin  derriere,  les  Canaries,  Israel  ou  encore 
quelques  productions  en  Afirique  de  I'Ouest  ou  dans  les  Antilles.  Le  Cap-\6rt  est  un  nou- 
veau venu  sur  ce  marche  et  devrait  prendre  une  part  active  a  son  developpement,  grace  a 
un  plan  de  relance  finance  par  FUnion  europeenne.  A  court  terme,  le  Cap-\6rt  devrait 
meme  devenir  le  premier  fournisseur  du  marche,  profitant  dans  les  mois  qui  viennent  de 
la  defection  de  la  Republique  Dominicaine  du  fait  du  passage  du  cyclone  Georges  fin  sep- 
tembre  1998.  La  banane  biologique  est  distribuee  en  premier  lieu  par  les  enseignes  spe- 
cialisees  en  alimentation  biologique.  Cependant,  les  GMS  s'interessent  de  pres  aux  pro- 
duits  biologjques  en  general  et  developpent  des  actions  marketing  pour  cette  gamme. 
Les  importateurs  de  ce  type  de  bananes  sont  pour  la  plupart  specialises  dans  le  biolo- 
gique. Leur  nombre  est  restreint.  Les  operateurs  nord-europeens  sont  historiquement 
tres  presents  sur  ce  marche  en  forte  progression,  pour  des  volumes  encore  tres  res- 
treints.  Les  prix  au  stade  importation  sont  tres  variables  selon  les  disponibilites.  Le 
retrait  momentane  de  la  Republique  Dominicaine  a  provoque  une  flambee  des  cours  au 
stade  import,  entre  8  et  9  F/kg,  soit  plus  du  double  du  prix  de  la  banane  «  classique  ».  En 
temps  normal,  I'ecart  entre  ces  deux  types  de  banane  varie  entre  20  et  30  % 
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Fair  Trade ou  commerce  equitable  :  la  banane  ethique 

La  banane  Fair  Trade  est  un  concept  deja  ancien  jusqu'alors  reserve  a  d'autres  denrees 
comme  le  cafe.  II  a  ete  introduit  sur  la  banane  par  la  fondation  Max  Havelaar  aux  Pays- 
Bas. 

Le  principe  est  le  suivant  :  «  Les  bananes  Fair  Trade  de  Max  Havelaar  sont  achetees 
a  des  producteurs  agrees  par  le  Registre  international  des  producteurs  de  bananes  Fair 
Trade.  Le  circuit  d'achat  est  le  plus  direct  possible.  Le  prix  entre  le  vendeur  et  I'ache- 
teur  doit  etre  conforme  au  prix  fixe  par  les  organismes  de  certification  Fair  Trade 
(FLO).  Ete  tels  organismes  existent  en  Autriche,  Belgique,  Danemark,  France,  etc.  La 
garantie  d'un  prix  equitable  et  de  meilleures  conditions  de  travail  et  de  commercialisa- 
tion permet  aux  petits  et  moyens  producteurs  de  controler  leur  propre  developpement  et 
d'investir  dans  des  equipements  moins  nocifs  pour  I'environnement.  Ete  leur  cote,  ces 
producteurs  s'engagent  a  se  conformer  a  des  normes  sociales  et  environnementales 
minimales  avant  de  beneficier  du  label  Fair  Trade.  Ce  label  est  ainsi  une  garantie  pour 
le  consommateur  europeen  qui  certifie  I'origine  du  produit  et  atteste  qu'il  a  ete  fabrique 
dans  des  conditions  acceptables  pour  les  travailleurs  et  I'environnement  et  qu'il  a  ete 
achete  dans  des  conditions  equitables  »  (extrait  de  Qiambron  et  Smith  A,  1998).  Les 
premieres  bananes  Fair  Trade  ont  ete  introduites  en  Europe  (Pays-Bas)  en  novembre 
1997.  Elles  portent  le  label  «  Oce  »  et  proviennent  en  majorite  d'exploitations  bana- 
nieres  au  Ghana  et  en  Equateur.  L'engouement  est  rapide  :  en  moins  de  deux  mois,  elles 
detiennent  7  %des  parts  du  marche  et  10  %deux  mois  plus  tard.  En  Suisse,  le  phenome- 
ne  est  encore  plus  rapide,  apres  seulement  deux  mois,  elles  atteignent  13  %des  ventes 
de  banane.  Pourtant  le  soufflet  est  vite  retombee.  On  estime  le  marche  dans  ces  pays  a 
quelques  pour  cents,  ce  qui  n'est  deja  pas  si  mal. 

Face  a  cette  banane  «  Gee  »,  une  puissante  transnationale  nord-americaine,  Chiqui- 
ta,  tente  de  suivre  le  mouvement.  Certaines  de  ses  plantations  sont  maintenant  certi- 
fiees  par  une  organisation  ecologique  nord-americaine.  Rain  Forest  Alliance.  Le  label 
choisi  est  «  Eco  OK  ».  Aux  dires  meme  de  I'organisme  certificateur,  le  niveau  d'exigence 
est  totalement  difierent  de  celui  de  Max  Havelaar  ( van  der  Meer  1997).  Pour  Rain  Forest 
Alliance,  le  but  est  d'avoir  un  impact  plus  rapide  et  plus  important  grace  a  des  regies 
plus  souples.  Cette  demarche  est  souvent  critiquee.  Certains  accusent  meme  Chiquita  de 
s'acheter  un  certificat  de  bonne  conduite  a  vil  prix,  lui  permettant  ainsi  de  mieux  faire 
accepter  ses  autres  bananes.  II  ne  s'agirait  en  fait  que  d'un  coup  marketing. 

La  viabilite  d'une  demarche  Fair  Trade  est-elle  assuree  ?  Uie  enquete  d 'opinion 
menee  courant  1997  aupres  des  15  Etats  membres  de  I'Union  europeenne  et  financee  par 
la  Commission  europeenne  repond  en  partie  a  cette  question.  L'etude  montre  que  les 
bananes  Fair  Trade  sont  commercialement  viables,  meme  a  un  prix  superieur  a  celui 
des  bananes  non  Fair  Trade.  Si  les  conditions  de  commercialisation  sont  favorables  (dis- 
ponibilites,  niveau  qualitatif,  etc.),  le  marche  potentiel  pourrait  atteindre  400000  tonnes 
(soit  10  %du  marche  de  lUE.)  avec  un  surcout  pour  le  consommateur  de  10  %maximum 
(Eurobarometre-Commission  europeenne  1997).  Cependant,  il  n'y  aura  pas  de  coup  de 
pouce  politique  a  cette  banane.  L'U.E.  a  rejete  les  propositions  de  creation  d'un  contin- 
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gent  specifique.  Les  tenants  de  cette  banane  ne  pourront  qu'esperer  une  enveloppe 
financiere  pour  la  promouvoir  en  Europe. 

Banane  certifiee  ou  la  F^ir  Trade  a  la  f  rangaise 

Qn  citera  pour  I'exemple,  la  demarche  originale  d'une  grande  enseigne  de  distribution 
frangaise,  Carre  four,  associee  a  un  grand  importateur/murisseur,  Pomona  :  une  filiere 
qualite  Carrefour.  Tout  en  restant  dans  un  systeme  economique  de  prix  de  marche,  de 
reactivite  commerciale  et  de  progression  des  tonnages,  Carrefour  a  su  s'imposer  un 
cadre  de  developpement  avec  des  frontieres  deontologiques  :  le  bassin  de  vie  (participer 
au  developpement  economique  de  la  region),  la  protection  de  I'environnement  (inciter 
les  producteurs  a  developper  des  techniques  culturales  qui  preservent  la  nature),  la 
sante  du  consommateur  (garantir  la  surete  avec  un  produit  sain)  et  la  notion  de  filiere 
(garantie  d'un  prix  juste  et  un  travail  de  partenariat  en  transparence)  (FruiTrop  1998). 

Cette  demarche  est  un  bon  exemple  des  solutions  qui  vont  dans  le  sens  d'une  seg- 
mentation du  marche.  La  crise  de  la  vache  folle  a  laisse  des  traces  dans  les  esprits  et  les 
notions  de  tra9abilite,  d'innocuite,  de  bienfaits  (economique,  ecologique  et  sante)  sont 
completement  integrees  dans  les  politiques  marketing  actuelles. 


Les  facteurs  de  stagnation  et  de  changement 

statu  Quo  Evolution 


niiere  industrielle  lourde  organisee  autour 
d'une  monovariete  :  production,  post-recolte 
-emballage,  logistique,  normesinternationales, 
murisserie,  etc. 

Renforcement  desgrandsoperateurs 
internationaux  qui  restent  dansia  logique 
Cavendish. 

Produit  de  base.  Pasde  baisse  sensible  de  la 
consommation.  Evolution  tres favorable  du 
marche  international  en  terme  de  volumes 
exportes. 

Les  regies  Internationales  excluent  toute  idee 
de  traitement  preferentiel  sur  le  seul  critere 
«  autre  banane  ». 


Probleme  phytosanitaire  grave  sur  Cavendish 
et/ou  mise  au  point  de  nouvelles varietesqui 
offriraient  une  solution. 

9rategie  de  diversification  d'operateurs 
(importateurs,  GMS)  qui  veulent  se  demarquer. 

Baisse  de  la  consommation. 


Changement  des reglesd'approvisionnement 
beneficiant  a  I'un  ou  I'autre  des  segments 
de  marche  {Fair  Trade,  Bio,  etc.). 


Conclusions 

U  est  indeniable  que  le  marche  bananier  europeen  s'entrouvre  a  d'autres  types  de  bana- 
ne. Les  segments  de  marches  se  multiplient  en  s'appuyant  sur  d'autres  formes  varietales 
(petite,  rouge,  plantain),  d'autres  systemes  de  production  et  de  distribution  (Fair  Trade, 
biologique,  certification)  (figure  2). 

II  n'en  reste  pas  moins  que  tres  peu  d'operateurs  voient  I'interet  de  passer  d'un  mar- 
che monoproduit  a  un  marche  multiproduit.  Tout  au  plus,  il  s'agit  d'ameliorer  leur  image 
de  marque,  ou  d'elargir  pour  des  questions  marketing  leur  offre  avec  un  produit  comple- 
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mentaire  qui  restera  extremement  limite  en  terme  de  volume  et  de  chiffre  d'affaires.  Le 
conservatisme  est  fort  dans  le  domaine  des  fruits  et  legumes  et  I'immense  machine 
bananiere  mondiale  exerce  une  inertie  forte. 

Deux  voies  sont  done  ouvertes  pour  la  diversification  (figure  3)  : 

1  -  complement  de  gamme  a  la  Cavendish  mais  toujours  dans  le  meme  univers  econo- 

mique  et  industriel, 

2  -  sortir  de  I'univers  traditionnel  du  produit  de  base  et  proposer  d'autres  bananes. 

L'approche  est  differente.  Les  deux  voies  sont  complement  aires.  La  premiere  n'est  pas 
ou  peu  realisee,  la  seconde  Test  deja.  Conscient  de  ces  deux  voies,  il  faut  aussi  ne  pas  vou- 
loir  tuer  les  nouveaux  marches  oil  tous  les  operateurs  (du  producteur  au  distributeur)  rea- 
lisent  des  marges  confortables.  Ces  marches  sont  de  meme  les  seuls  moyens  pour  des  pays 
n'ayant  pas  d'avantage  comparatif  pour  produire  dans  de  bonnes  conditions  de  la  banane 
classique,  de  mettre  en  marche  des  produits  :  Cap-\fert,  Caraibes,  Ghana,  etc. 

La  prudence  est  done  de  mise  pour  les  pays  producteurs  qui  ne  doivent  pas  voir  dans 
les  succes  de  la  pomme,  de  la  pomme  de  terre  ou  d'autres  fruits  et  legumes,  un  modele 
pour  la  banane.  Un  travail  de  fond  entre  tous  les  acteurs  de  la  filiere  doit  etre  fait.  Cest 


Sources :  Fruitrop,  CIRAD-FLHOR. 


Figure  2.  La  banane  danstoussesetats. 
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Banane 


"Classique"  Biologique      Fair  trade      Rose/Rouge       Petite  banane  Plantain 

Produit  exotique  :  deconnedion  totale 
■      du  marohe  bananier  classique 
Plaisir/Decouverte/Connaisseur 

I      I     Produit  de  masse  :  usage  alimentaire 
Figure  3.  Une  segmentation  desequilibree. 

le  seul  moyen  pour  pouvoir  deboucher  un  jour  vers  un  renouvellement  plus  rapide  du 
marche. 

Quoi  qu'il  en  soit,  I'interet  de  chercher  des  voies  de  diversification  et  de  segmenta- 
tion doit  etre  present  dans  tout  travail  de  developpement.  L'innovation  intelligemment 
menee  est  une  arme  fantastique  face  aux  grandes  machines  industrielles.  Dans  le  domai- 
ne  bananier  comme  dans  d'autres,  I'adage  «  small  is  beautiful »  montre  la  route. 
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Le  marche  de  la  banane  plantain 
en  France  et  en  Belgique 


Honore  Tabuna 


Abstract  -  The  market  for  plantains  in  France  and  Belgium  and  its  development 
prospects 

The  market  for  plantains  in  France  and  Belgium  is  about  30  years  old.  The  main 
consumers  of  this  product  originate  from  tropical  areas  (Africa,  Asia,  Latin  America  and 
the  Antilles),  and  the  market  is  currentlyexpanding.  A  study  was  conducted  on  the 
organisation  and  operation  of  thismarket  (points  of  sale,  players,  distribution  channels, 
prices,  avenues  fordevelopment ,  etc.),  which  showed  that  fruits  sold  in  these  two 
countries  are  imported  from  l\/lartinique  and  Africa  (Cameroon,  Cote  d'lvoire  and  the 
Democratic  Republic  of  Congo),  and  also  from  Latin  America  (Colombia,  CostaRica,  etc.) 
via  the  Netherlands.  Sales  occur  primarily  in  grocery  stores  specialising  in  exotic  products, 
and  to  a  lesser  degree  in  large  chain  stores.  Small  quantities  go  to  the  organic  food 
market  and  to  African  restaurants,  where  Europeans  especially  appreciate  this  product. 
Plantain  from  Colombia  dominates  the  market  and  is  preferred  by  most  consumers 
because  of  its  price,  which  is  half  that  from  other  areas.  Fruits  from  Martinique  and  Africa 
are  bought  by  only  a  small  group  of  persons  primarily  interested  in  the  origin  of  the 
product. 

Based  on  interviews  with  persons  involved  in  the  trade,  plantain  appears  tobe  the  most 
sought  after  tropical  food  product  because  it  is  consumed  bynearly  all  immigrant 
populations  from  tropical  areas,  in  contrast  wit  other  foods  such  as  safou  (Dacryodes 
edulis),  whose  use  is  restricted  topersons  coming  from  the  countries  where  it  is  produced. 
The  market  forplantain  is  undergoing  constant  growth  that  should  continue  and  expand 
to  European  consumers  increasingly  in  search  of  products  with  new  tastes.  Studies 
conducted  in  France  by  SECODIP  (Societe  d'Etude  de  la  Consommation,  de  la  Distribution 
et  de  la  Publicite)  show  that  37  %  of  the  French  population  purchased  «  ethnic  foods  »  in 
1996.  But  access  to  this  very  important  and  profitable  market  (especially  for  Africa 
producers)  necessitates  strict  compliance  with  importers'requirements  (organisation  of 
distribution  networks,  development  of  products  adapted  to  European  consumers, 
regularity  of  supply,  quality  control,  etc.),  which  must  be  linked  to  an  efficient  advertising 
policy  in  the  importing  countries. 

Resume  -  Le  marche  de  la  banane  plantain  existe  en  France  et  en  Belgique  depuis plus 
d'une  trentaine  d'annees.  II  s'agit  d'un  marche  en  expansion  dont  les principaux  consom- 


Museum  national  d'histoire  naturelle,  Paris,  France. 
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mateurs sont  originaires  des zones  tropicales  (Afrique,  Asie,  Amerique  latine  et  Antilles). 
Nous  avons  etudie  I'organisation  et  le  fonctionnement  de  ce  commerce  (points  de  vente, 
acteurs,  circuits  de  distribution,  prix,  voles  de  developpement,  etc.).  De  notre  etude,  11 
ressort  que  les  fruits  vendus  dans  ces  deux  pays  sont  im  partes  de  Martinique  et  d 'Afrique 
(Cameroun,  Cote  d'lvoire  et  Republlque  Democratique  du  Congo)  et  d'Amerique  latine 
(Colomble,  Costa  Rica,  etc.)  via  la  Hollande.  Leur  vente  se  fait  principalement  dans  les 
epiceries  specialisees  en  produits  exotiques  et  secondairement  dans  la  grande  distribu- 
tion. Des  petites  quant ites  sont  destinees  au  circuit  de  produits  biologiques  et  aux  res- 
taurants africains  ou  11  est  tres  apprecie  par  les  Europeens.  C'est  la  banane  plantain  en 
provenance  de  Colombie  qui  domine  sur  les  points  de  vente  et  seduit  la  majorite  des 
consommateurs  en  raison  de  son  prix  qui  est  deux  fois  moins  eleve.  Les  fruits  des  autres 
regions n'attirent  qu'un  petit  groupe  de  personnesqui  se  soucie  plusde  I'origine  du  pro- 
duit  que  de  son  prix. 

Selon  les  operateurs  interviewes,  la  banane  plantain  est  le  produit  vivrier  tropical  le  plus 
demande  du  fait  de  sa  consommation  par  la  quasi  totalite  des  populations  immigrees  des 
regions  chaudes.  Au  contraire  de  pluaeurs  produits,  tel  que  le  safou  (Dacryodes  edulis), 
dont  I'utilisation  est  limitee  aux  ressortissants  des  pays  producteurs.  En  evolution  constan- 
te,  ce  marche  devrait  continuer  a  croitre  et  s'ouvrir  aux  consommateurs  europeens,  de 
plus  en  plus  a  la  recherchie  de  gouts  nouveaux.  Des  etudes  realisees  en  France  par  la 
SECODIP  (Societe  d'Etude  de  la  Consommation,  de  la  Distribution  et  de  la  Publicite)  mon- 
trent  que  37  %  des  Frangais  ont  achete  en  1996  des  «  aliments  ethniques  ».  Mais  I'acces  a 
ce  debouctie  tres  interessant  et  tres  rem unerateur  exige,  notamment  en  Afrique,  le  strict 
respect  du  cahier  des  charges  des  importateurs  (organisation  de  la  filiere,  mise  en  place 
de  produits  adaptes  au  consommateur  europeen,  regularite  des  approvisonnements,  res- 
pect de  la  qualite,  etc.)  auquel  11  faut  associer  une  politique  efficace  de  communication 
dans  les  pays  importateurs. 

Introduction 

Sous  les  Tropiques,  la  plus  grande  partie  de  la  production  de  la  banane  plantain,  estimee 
a  22  millions  de  tonnes  selon  la  FAO,  est  destinee  a  la  consommation  locale  (Tezenas  du 
Montcel  1985,  Forestier  1980,  Temple  1995,  NDa  Adopo  1993,  KGuessan  et  al.  1993). 
Lhe  autre  partie  est  commercialisee  sur  le  plan  regional  (Temple  et  Qiataigner  1996), 
une  autre  est  exportee  vers  les  Etats-Uiis  et  I'Europe  oil  vivent  des  communautes  immi- 
grees originaires  des  pays  producteurs. 

En  France  et  en  Belgique,  le  commerce  de  la  banane  plantain  existe  depuis  les 
annees  soixante.  Al'image  de  tous  les  produits  vivriers  tropicaux,  il  a  ete  initie  par  les 
Beiges  et  les  Fran9ais  avant  d'interesser  les  Africains  et  les  Asiatiques  (Tabuna  1998). 
Les  fruits  vendus  a  Bruxelles  sont  importes  de  la  Republique  Democratique  du  Congo 
(RDQ  et  de  I'Amerique  latine  tandis  que  ceux  vendus  en  France  proviennent  de  I'Ame- 
rique  latine,  du  Cameroun,  de  la  Cote  d'lvoire  et  de  la  IVbrtinique.  Le  plus  grand  exporta- 
teur  est  I'Amerique  latine  (Colombie  et  Costa  Rica).  Les  principaux  consommateurs  sont 
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les  ressortissants  des  regions  tropicales  (Amerique  latine,  Afrique,  Asie  du  Sud-Est,  les 
Antilles  et  les  EXDM-TOM')  installes  dans  les  grandes  villes  de  ces  deux  pays. 

De  I'avis  des  importateurs,  la  banane  plantain  est  en  France  le  produit  vivrier  le  plus 
demande  en  raison  de  sa  consommation  par  plusieurs  communautes,  contrairement  aux 
autres  produits  vivriers  comme  le  safou  {Dacryodes  edulis)  consomme  uniquement  par 
les  ressortissants  de  I'Afrique  centrale.  Limitee  a  I'origine  dans  les  epiceries  specialisees 
et  dans  les  restaurants  africains,  sa  commercialisation  s'etend  progressivement  vers  la 
grande  distribution.  Dans  ce  dernier  lieu,  elle  est  vendue  a  cote  d'autres  produits  comme 
le  taro,  les  racines  de  manioc,  le  gombo,  la  patate  douce  ou  la  canne  a  sucre.  Le  nombre 
de  ces  points  de  vente  est  en  perpetuelle  augmentation,  signe  d'un  developpement  de  la 
demande.  Mais  ce  marche  qui  pourrait  etre  une  source  interessante  de  devises  pour  les 
producteurs,  notamment  africains,  est  mal  connu.  Pour  combler  cette  lacune  et  face  au 
developpement  de  ce  marche  (la  croissance  de  la  demande  de  produits  ethniques  par  les 
Europeens),  il  nous  a  paru  interessant  d'etudier  ce  commerce  I'organisation  et  du  fonc- 
tionnement  de  ce  commerce  (points  de  vente,  produits,  acteurs  et  circuits  de  distribu- 
tion, prix,  etc.),  ainsi  que  ses  perspectives  de  developpement. 

Cet  article  rend  compte  des  premiers  resultats  des  enquetes  et  des  entretiens  reali- 
ses a  Bruxelles,  a  Paris  et  dans  plusieurs  villes  de  France  comme  Marseille,  Toulouse, 
Bordeaux  et  Lyon.  Cette  etude  s'est  deroulee  de  Janvier  a  juin  1997  et  n'a  pas  aborde 
d'autres  produits  a  base  de  banane  plantain.  Elle  pourra  etre  completee  par  d'autres 
etudes  (etude  de  consommation,  etudes  des  differentes  varietes  de  banane  plantain  ven- 
dues, etc.)  au  cours  de  nos  travaux  ulterieurs. 

Les  produits  et  lesdebouches 

Dans  cette  partie,  nous  allons  presenter  les  differents  produits  et  leurs  debouches. 
Importes  soit  par  avion,  soit  par  bateau,  ils  sont  destines  a  trois  marches  :  le  marche  bio- 
logique,  les  restaurants  africains  et  le  marche  ethnique. 

Le  marche  biologique 

Definition  et  caracteristique  du  marche  biologique 

Le  marche  biologique  est  un  marche  sur  lequel  s'ecoulent  des  produits  issus  d'une  agri- 
culture n'utilisant  pas  les  engrais  chimiques  de  synthese.  Pour  etre  commercialises  sous 
le  label  bio,  ces  produits  doivent  repondre  a  un  cahier  des  charges  defini  par  les  pays 
Europeens  consommateurs  de  produits  biologiques  (France,  Pays-Bas,  Angleterre,  Alle- 
magne,  Autriche  et  Danemark)  et  recevoir  une  certification  delivree  par  un  organisme 
certificateur  agree  par  I'Union  europeenne.  Des  etudes  realisees  en  Europe  montrent 
que  la  demande  de  produits  biologiques  est  en  constante  evolution  (Piro  1997,  Glan- 
dieres  1998,  Bercy-Expo  1998).  Les  pays  d'Europe  du  Nord  (Autriche,  Suede,  Finlande, 
Danemark,  Allemagne,  etc.)  occupent  la  tete  du  peloton.  En  France,  ce  marche  connait 
une  croissance  annuelle  de  10  %et  pese  3  milliards  de  francs,  soit  trois  fois  moins  qu'en 

^  Les  DOM  TOM  sont  les  Departements  Frangais  D'Outre  Mer  ou  lesTerritoiresd'Outre 
Mar  parmi  lesquelsil  y  a  la  Martinique,  la  Guadeloupe,  la  Guyane,  I'lle  de  la  Reunion, 
la  Nouvelle  Caledonie,... 
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Allemagne.  Au  niveau  de  la  distribution,  les  reseaux  specialises  sont  leaders  en  France. 
La  part  de  marche  des  produits  biologiques  est  comprise  entre  0,5  et  1  %  mais  devrait 
atteindre  2,5  %  voire  plus,  d'ici  I'an  2000  (Renaud  1996).  L'autre  caracteristique  de  ce 
marche  est  le  niveau  des  prix  pratiques  qui  sont  2  a  3  fois  superieurs  a  ceux  pratiques 
sur  les  marches  conventionnels  ou  classiques. 

Le  marche  de  la  banane  plantain  biologique 

Le  marche  de  la  banane  plantain  biologique  n'existe  qu'en  France.  Les  fruits  vendus 
sont  importes  exclusivement  du  Cameroun  par  Exodom,  une  entreprise  de  Lyon  tenue 
par  un  Camerounais.  Qeee  en  1979,  cette  entreprise  est  specialisee  dans  I'importation 
et  la  distribution  de  produits  biologiques.  EUe  importe  160  tonnes  de  fruits  biologiques 
(mangue,  ananas,  avocat,  etc.),  dont  10  tonnes  de  banane  plantain.  Ce  volume  est  appe- 
le  a  croitre,  a  condition  d'informer  et  d'eduquer  les  consommateurs  qui  sont  en  majorite 
des  Europeens.  Actuellement,  I'entreprise  utilise  la  vente  directe  pour  faire  connaitre  la 
marchandise  et  pretendre  a  1 'augmentation  des  ventes.  D'autres  moyens  de  communica- 
tion pourraient  etre  developper  dans  le  fiitur  pour  assurer  une  meilleure  promotion  au 
produit. 

Les  restaurants  africains 

Place  des  restaurants  africains 

Les  restaurants  africains  existent  a  Bruxelles,  Paris  et  certaines  autres  grandes  villes. 
Restes  longtemps  discrets,  ils  commencent  a  etre  connus  du  grand  public  et  leur  nombre 
ne  cesse  de  croitre.  Au  nombre  de  29  en  1990  (Dinh  1990),  ils  sont  actuellement  62.  Tout 
comme  dans  le  cas  de  produits  asiatiques,  ils  pourront  jouer  un  role  important  dans  la 
demande  de  la  banane  plantain,  car  les  consommateurs  aiment  retrouver  dans  le  com- 
merce de  la  grande  distribution  les  produits  decouverts  au  restaurant  (Normand  1996). 

La  banane  plantain  dans  les  restaurants  africains 

Al'origine,  seuls  les  restaurants  tenus  par  des  ressortissants  des  pays  africains  produc- 
teurs  (Cameroun  et  Cote  d'lvoire)  proposaient  des  menus  a  base  de  banane  plantain. 
Mais  le  succes  de  ces  plats  ont  fait  que  les  autres  restaurants  africains  les  ont  rejoint. 
Parmi  les  produits  apprecies,  il  y  a  la  banane  plantain  frite.  j^pelee  alloko  chez  les  Ivoi- 
riens  et  missuele  chez  le  Camerounais,  elle  est  tres  demandee,  aussi  bien  par  les  Afri- 
cains que  les  Europeennes  qui  frequentent  ces  etablissements.  Les  restaurants  ivoiriens 
ont  tellement  contribue  a  la  promotion  de  ce  produit  que  le  nom  alloko  est  devenu  le 
nom  commercial  utiUse  dans  tous  les  restaurants  africains  de  la  region  parisienne.  Uie 
quantification  des  produits  vendus  en  France  n'a  pu  etre  obtenue,  mais  les  restaurateurs 
interviewes  parlent  d'une  demande  importante. 

Le  marche  ethnique 

Al'instar  de  tous  les  produits  vivriers  tropicaux  (manioc,  taro,  patate  douce,  etc.),  le 
marche  ethnique  est  le  debouche  le  plus  important  de  la  banane  plantain.  Le  terme 
«  marche  ethnique  »  designe  un  marche  oil  sont  ecoules  des  produits  specifiques,  desti- 
nes aux  ethnies  minoritaires  tels  que  les  Indiens  en  Amerique  et  les  Antillais  en  France. 
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II  concerne  egalement  les  communautes  issues  de  rimmigration  tels  que  les  Africains, 
les  Asiatiques,  les  Indiens  et  les  Juifs,  en  France  et  en  Belgique.  Ce  concept  a  ete  utilise 
pour  la  premiere  fois  aux  Etats-Unis  (Light  1972)  et  a  fait  I'objet  de  nombreuses  etudes 
de  type  anthropologique,  sociologique  et  ethnologique  en  France  (Ma  Mung  1992,  Ma 
Mung  1996,  Raulin  1992,  Costes  1994,  Live  1994,  Bouly  De  Lesdain  1996).  Progressive- 
ment,  il  est  en  train  de  se  substituer  au  mot  «  exotique  »,  qui  fait  plus  allusion  a  I'origine 
geographique  des  produits,  alors  que  le  terme  «  ethnique  »  evoque  en  plus  la  culture  et 
le  savoir-faire  des  peuples  consommant  ces  produits  (\61atier  1998). 

Lademande 

La  demande  de  la  banane  plantain  en  France  et  a  Bruxelles  est  constituee  par  deux 
groupes  de  consommateurs  :  les  originaires  des  regions  chaudes  et  quelques  Europeens. 
Ces  derniers  etant  des  personnes  qui  ont  vecu  ou  sejourne  dans  les  pays  producteurs.  lis 
forment  un  groupe  marginal  et  leur  consommation  n'a  pu  etre  quantifiee  dans  le  cadre 
de  ce  travail.  Ce  qui  fait  que  notre  etude  s'est  limitee  aux  consommateurs  principaux  : 
les  ressortissants  des  zones  tropicales  (tableau  1). 


Tableau  1.  Les  ressortissants  des  zones  tropicales  et  leur  evolution  en  France. 

Type  de  consommateurs 

1982 

1990 

Af  ricainssubsahariens 

156548 

239  947 

Antillais 

340  000 

Asiatiques 

94716 

119985 

HaTtiens 

2616 

7315 

Latino-americains 

10076 

23022 

Total 

263260 

752 1 64 

(Source  :  INSEE) 


Les  differents  types  de  bananes  plantain  importees 

Deux  types  de  banane  plantain  sont  importes  en  France  et  en  Belgique  :  la  banane  plan- 
tain verte  et  la  banane  plantain  mure. 

Les  produits  et  les  lieux  de  commercialisation 

Les  deux  types  de  banane  plantain  sont  commercialises  a  Paris  et  a  Bruxelles  et  dans  les 
grandes  villes  de  France  comme  IVferseille  et  Lyon.  Mais  de  I'avis  des  detaillants,  la  bana- 
ne plantain  mure  est  la  plus  vendue.  Nous  n'avons  pas  aborde  I'etude  des  varietes  bana- 
ne selon  les  origines. 


Tableau  2.  Type  de  banane  plantain  et  leur  lieu  de  commercialisation. 

Provenance 

Banane  plantain 

Produits 

Produits 

des  bananes 

import  ee 

commercialises 

commerdalises 

en  France 

en  Belgique 

Amerique  latine 

verte  et  mure 

oui 

oui 

Martinique 

verte  et  mure 

oui 

non 

Cameroun 

mure 

oui 

non 

Cote  d'lvoire 

verte  et  mure 

oui 

non 

RDC 

mure 

non 

oui 
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Les  quantites  importees 

Dans  cette  partie,  nous  ne  traitons  que  les  quantites  de  bananes  plantain  mures.  Ceci 
par  le  simple  fait  qu'elles  sont  les  plus  vendues  et  leur  presence  est  signalee  dans  toutes 
les  epiceries  enquetees,  tandis  que  la  vente  de  banane  plantain  verte  est  limitee  aux  epi- 
ceries  des  grandes  villes.  De  plus,  certains  pays  ne  I'exportent  pas.  Oie  analyse  quantita- 
tive des  echanges  des  deux  types  de  produit  pourra  etre  realisee  au  cours  de  nos  travaux 
ulterieurs.  Les  donnees  publiees  dans  le  tableau  3  nous  ont  ete  communiquees  par  les 
importateurs.  En  raison  du  manque  de  collaboration  des  grossistes,  nous  n'avons  pas  pu 
avoir  de  chiffres  du  marche  beige. 


Tableau  3.  Quantites  de  bananes  plantain  importees  en  France  (chiffres  communi- 
ques par  six  importateurs,  dont  Gipam  et  Anarex,  et  six  grossistes,  dont  ABCD  de 
I'exotique). 


Provenance 
des  plantains 

Amerique  latine 

Cameroun 

Cote  d'lvoire 

Martinique 

Quantite 

(tonne/an) 

4576 

10 

234 

100 

Frequence  des 

importations 

reguliere 

irreguliere 

reguliere 

reguliere 

EXi  tableau  3,  U  ressort  que  les  bananes  plantain  en  provenance  de  I'Amerique  latine 
sont  les  plus  vendues  sur  le  marche  fran9ais.  EUes  sont  suivies  des  bananes  de  la  Cote 
d'lvoire  et  de  la  Martinique.  Quant  aux  bananes  du  Cameroun,  elles  sont  moins  vendues 
et  leur  presence  sur  le  marche  est  irreguliere. 

Les  points  de  vente 

Les  bananes  plantain  sont  vendues  dans  les  epiceries  specialisees  et  dans  la  grande  dis- 
tribution. 

Mais  contrairement  a  la  banane  «  dessert  »  et  selon  les  importateurs  et  les  grossistes, 
le  marche  est  detenu  a  95  %par  les  epiceries  speciahsees. 

Leur  vente  dans  les  Grandes  et  Moyennes  Surfaces  (GEMS),  tel  que  Carrefour,  Leclerc 
ou  Casino,  est  recente  et  a  du  mal  a  se  developper.  Cette  situation  s'exphque  par  deux 
raisons  : 

•  la  meconnaissance  des  utilisations  de  la  banane  plantain  par  la  majorite  des  consom- 
mateurs  frangais, 

•  les  prix  trop  eleves  freinent  les  consommateurs  originaires  des  zones  tropicales  qui 
preferent  aller  s 'appro visionner  dans  les  epiceries  specialisees. 

Les  epiceries  specialisees 

En  France  et  en  Belgique,  les  proprietaires  des  epiceries  specialisees  sont  principale- 
ment  originaires  des  regions  chaudes  (Antillais,  Africains  et  Asiatiques).  II  existe  deux 
types  d'epiceries  (Tabuna  1998)  :  les  epiceries  tropicales  de  proximite  (ETP)  et  les  epi- 
ceries des  zones  d'activite  tropicale  (EZAT).  Les  zones  tropicales  sont  des  zones  de 
concentration  des  commerces  destines  aux  originaires  des  tropiques.  C'est  le  cas  du 
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marche  de  Chateau  Rouge  a  Paris,  le  marche  de  Matongue  a  Bruxelles  et  le  quartier  chi- 
nois  du  XIIP  arrondissement  de  Paris. 

Les  epiceries  tropicales  de  proximite  ( ETP) 

A  Paris,  les  ETP  sont  eparpillees  quasiment  dans  tous  les  arrondissements  de  Paris  et 
des  villes  de  banlieues.  EUes  sont  generalement  tenues  par  les  Asiatiques,  suivis  des 
Antillais  et  des  Africains.  Les  ETP  gerees  par  les  Asiatiques  et  les  Africains  ne  vendent 
que  des  bananes  d'origine  latino-americaine.  En  revanche,  dans  les  ETP  specialisees 
dans  les  produits  antillais,  on  trouve  des  bananes  plantain  d'origine  latino-americaine  et 
martiniquaise. 

A  Bruxelles,  elles  sont  tenues  par  les  Pakistanais  et  les  Africains  dont  les  ressortis- 
sants  de  la  Republique  Kmocratique  du  Congo.  Les  ETP  de  Bruxelles  ne  vendent  que 
des  bananes  latino-americaines.  Elles  sont  situees  dans  la  commune  de  Saint  Gilles  et 
dans  la  commune  d'lxelles. 

Les  epiceries  des  zones  d'activite  tropicale  ( EZAT) 

Situees  dans  les  zones  de  forte  frequentation  des  ressortissants  des  zones  tropicales,  les 
EZAT  sont  tres  achalandees  et  vendent  I'essentiel  des  bananes  plantain  importees  en 
France  et  a  Bruxelles.  A  Chateau  Rouge,  elles  sont  tenues  par  les  Africains,  les  Asia- 
tiques, les  Maghrebins  et  les  Haitiens.  Ces  trois  dernieres  communautes  vendent  des 
fruits  de  toutes  les  origines,  tandis  que  les  Africains  de  la  zone  subsaharienne  ne  ven- 
dent que  des  bananes  latino-americaines. 

De  I'avis  des  detaillants,  la  banane  plantain  est  le  produit  le  plus  vendu  a  Chateau 
Rouge  parce  qu'il  est  consomme  par  tous  les  originaires  des  zones  tropicales.  Nous 
n'avons  pas  pu  obtenir  la  part  de  ses  ventes  dans  leur  chiffre  d'affaire.  De  meme,  ils 
n'ont  pas  pu  nous  fournir  revolution  annuelle  des  quantites  vendues.  Toutefois,  revolu- 
tion des  EZAT  a  Chateau  Rouge  est  un  indicateur  que  nous  avons  utilise  pour  evaluer  la 
croissance  de  la  demande  des  produits  vivriers  tropicaux  en  general,  et  de  la  banane 
plantain  en  particulier  (tableau  4). 


Tableau  4.  Evolution  du  nombre  des  points  de  vente  de  bananes  plantain  au  marche 
de  Chateau  Rouge  (chiffre  obtenu  aupresdu  premier  detaillant  des  produits  vivriers 
tropicaux). 


Annee 

1982 

1986 

1988 

1990 

1997 

Nombre  d'EZAT 

1 

2 

8 

12 

40 

Les  acteurs  et  les  circuits  de  distribution 
Les  acteurs 

Tant  en  France  qu'en  Belgique,  quatre  acteurs  sont  impliques  dans  les  canaux  de  distri- 
bution de  la  banane  plantain.  II  s'agit  des  importateurs,  des  grossistes,  des  detaillants  et 
des  consommateurs. 
a-  Les  importateurs 

Les  importateurs  de  bananes  plantain  de  I'Amerique  latine  sont  des  entreprises  hol- 
landaises  qui  les  reexportent  vers  les  autres  pays  europeens  dont  la  France  et  la  Bel- 
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gique.  Nous  avons  pu  en  identifier  deux  :  \611eman  &Tas  et  \&n  Dijk.  Quant  aux  importa- 
teurs  de  bananes  des  autres  origines,  ils  sont  installes  soit  en  France  pour  les  bananes 
plantain  du  Cameroun,  de  la  Cote  d'lvoire  et  de  la  Martinique,  soit  a  Bruxelles  pour  les 
bananes  plantain  de  la  REXI!. 

Les  bananes  plantain  du  Cameroun  sont  importees  occasionnellement  par  quatre 
entreprises  :  FranceCam  a  Montpellier,  DIF  Distribution  a  Lyon,  ProExoCom  et  BHF  a 
Paris.  Celles  de  la  Martinique  sont  importees  par  le  GIPAM  (Groupement  Interprofes- 
sionnel  des  Agriculteurs  de  la  Martinique)  et  Anarex.  Les  bananes  plantain  de  la  REXI! 
sont  importees  par  une  Entreprise  Beige,  Exotic  Products. 

b-  Les  grossistes 

Pour  les  bananes  du  Cameroun,  de  la  Cote  d'lvoire  et  de  la  RDC,  la  fonction  de  gros 
est  effectuee  par  I'importateur.  En  revanche  dans  les  filieres  des  bananes  «  latino-ameri- 
caine  »  et  «  martiniquaise  »,  on  trouve  des  grossistes  installes  au  Marche  d'Interet  Natio- 
nal (MN)  de  Rungis.  Citons  entre  autres  :  Anarex,  Drevin  Exotic,  ABCDde  I'exotique,  La 
Chiaille,  Exoland,  Pomona,  Lacour  Exotic,  Capexo,  GBTex,  Vege  Europe,  Jesfruit,  Catala 
et  Freres,  Exofarm. 

c-  Les  detaillants 

Les  detaillants  peuvent  etre  classes  en  deux  groupes  :  la  grande  distribution  et  les 
epiceries  specialisees.  La  vente  des  bananes  plantain  dans  les  enseignes  de  la  grande 
distribution  (Carrefour,  Intermarche,  Promodes,  etc.)  reste  tres  marginale. 

Les  circuits  de  distribution 

Aussi  bien  en  France  qu'en  Belgique,  il  existe  plusieurs  circuits  de  distribution  dans  la 
commercialisation  de  la  banane  plantain  :  le  circuit  ultra  court  ou  direct,  le  circuit  court 
et  le  circuit  long. 

a-  Le  circuit  ultra  court  ou  direct 

Le  circuit  direct  implique  deux  acteurs  :  I'importateur  et  le  consommateur.  Ce  cas  est 
observe  a  Bruxelles  chez  Exotic  Products,  a  Lyon  chez  Exodom  et  quelquefois  a  Paris 
chez  BHF.  Ces  importateurs  cumulent  les  fonctions  d'importation  et  de  detail.  Les  pro- 
duits  importes  sont  livres  directement  au  consommateur  dans  leur  propre  epicerie. 
Seules  les  bananes  plantain  de  la  RDC  et  du  Cameroun  sont  concernes  par  cette  distri- 
bution. 

Importateur   ^  consommateur 

b-  Le  circuit  court 

Le  circuit  court  implique  au  moins  deux  acteurs  (I'importateur  et  le  detaillant)  et  les 
produits  passent  de  I'importateur  au  consommateur  par  I'intermediaire  du  detaillant.  Ce 
cas  est  observe  dans  les  filieres  d'importation  des  bananes  plantain  de  la  Cote  d'lvoire 
et,  quelquefois  des  bananes  latin o-americaines,  notamment  a  Bruxelles,  oil  les  importa- 
teurs hoUandais  livrent  directement  aux  detaillants  de  Matongue. 

Importateur  detaillant   ►  consommateur 

c-  Le  circuit  long 

Le  circuit  long  implique  au  moins  trois  acteurs  :  I'importateur,  le  grossiste  et  le 
detaillant.  Nous  I'avons  observe  en  France  et  a  Bruxelles  oii  les  grossistes  sont  impliques 
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dans  la  distribution  des  bananes  plantain  en  provenance  de  TAmerique  latine  et  de  la 
Martinique.  lis  achetent  aux  entreprises  hollandaises  et  livrent  aux  detaillants  et  aux 
centrales  d'achat.  Parmi  ces  grossistes,  citons  entre  autres  :  ABCD  de  Texotique,  Exo- 
farm,  La  Chiaille  et  Catala  et  Freres,  tous  presents  sur  le  Marche  d'Interet  National 
(MI.N.)  de  Rungis,  et  Exofi  a  Bruxelles. 
Cas  1 

Importateur   grossiste   ^  detaillant   ^  consommateur 

Cas  2 

Importateur  ►  grossiste   ►  centrale  d'achat   ►  consommateur 

Cas  3 

Importateur  — grossiste  — detaillant  — restaurateur  — ►  consommateur 
Les  prix 

Formation  des  prix  et  origine  des  produits 

Les  prix  pratiques  par  les  importateurs  ne  sont  soumis  a  aucune  reglementation.  lis 
dependent  du  marche  et  seraient  vraisemblablement  lies  aux  couts  de  production,  aux 
firais  de  transport,  aux  objectifs  de  chaque  importateur  et  aux  volumes  importes.  Ainsi, 
comme  le  montre  le  tableau  5,  les  bananes  plantain  «  latino-americaines  »  importees  en 
tres  grande  quantite  sont  deux  fois  moins  cheres  que  les  bananes  plantain  de  la  Cote 
d'l voire,  du  Cameroun  et  de  la  RDC.  II  apparait  egalement  que  les  epiceries  des  villes  de 
province  en  France  ne  vendent  que  les  bananes  latino-americaines. 


Tableau  5.  Les  prix  de  detail  des  bananes  plantain  en  fonction  desorigines 
et  des  villes. 


Provenance 

des  bananes  plantain 

Prix  detail  a  Chateau 
Rouge  a  Paris  (FF/ kg) 

Prix  detail 
a  Toulouse  (FF/kg) 

Prix  detail 
a  Montpellier 

(FF/kg) 

Amerique  latine 

7,90 

14 

12 

Cameroun 

15,60 

Martinique 

17,90 

Cote  d'lvoire 

16,90 

Dans  ce  tableau,  nous  n'avons  reporte  que  les  prix  releves  sur  les  etals  des  epiceries 
de  Chateau  Rouge.  Les  prix  de  gros  n'ont  pas  ete  reportes  en  raison  des  difficultes  a 
obtenir  des  prix  de  gros  chez  les  importateurs  des  produits  du  Cameroun. 

Les  prix  et  les  consommateurs 

En  France  comme  a  Bruxelles,  la  majorite  des  consommateurs  est  attiree  par  les 
bananes  plantain  latino-americaines  en  raison  de  leur  prix.  Les  fruits  des  autres  origines 
n'attirent  qu'une  petite  categoric  de  personnes  qui  privilegie  le  gout  au  prix.  Ces  per- 
sonnes,  souvent  originaires  d'Afrique,  trouvent  que  les  bananes  latino-americaines  n'ont 
pas  un  bon  gout  et  qu'elles  sont  muries  artificiellement.  Les  Ivoiriens  pensent  que  ces 
fruits  ne  sont  pas  bons  pour  la  preparation  des  alloko. 
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La  communication  et  lesconsommateurs 

Toutes  les  entreprises  rencontrees,  y  compris  les  GMS,  ne  developpent  pas  de  politique 
de  communication  sur  la  banane  plantain.  lis  considerent  que  le  consommateur  cible 
connait  bien  son  produit.  Les  tentatives  faites  a  Bruxelles  par  Exotic  products  n'ont  eu 
aucun  impact  sur  le  developpement  des  ventes.  Cependant,  nous  avons  remarque  que  les 
exportateurs  de  I'Amerique  latine  (Colombie  et  Costa  Rica)  utilisent  une  politique  des 
marques.  Toutes  les  bananes  en  provenance  de  ces  pays  portent  des  autocollants.  Cette 
strategic  est  utilisee  dans  le  commerce  des  bananes  dessert  en  France  par  Dole,  Qiiqui- 
ta  et  Del  Monte  (Tabuna  1994).  En  revanche,  pour  les  fruits  des  autres  origines,  elle  ne 
sont  pas  marquetees.  Pour  les  vendre,  les  detaillants  se  contentent  d'indiquer  leur  origj- 
ne  (ex  :  plantain  de  la  Cote  d'l voire,  plantain  de  la  Martinique,  etc.). 

Les  perspectives  de  developpement 

Le  developpement  du  marche  de  la  banane  plantain  passe  par  trois  voies  :  les  restau- 
rants africains,  la  filiere  biologique  et,  surtout,  I'ouverture  du  maiche  vers  le  consomma- 
teur europeen  de  plus  en  plus  a  la  recherche  de  produits  ethniques  (Normand  1995,  Le 
Roux  1996,  Bravo  1996,  Fleurent  1996,  Leray  1997)  et  des  fruits  exotiques  (Rastoin  1993, 
Hernandez  1993,  Seguin  1997). 

Les  Europeens  et  les  produits  etiiniques 

L'engouement  des  Europeens  pour  les  produits  venus  d'ailleurs  ont  plusieurs  sources 
d 'explication.  Oi  sondage  effectue  en  France  par  le  service  marketing  de  Masser  Food, 
detenteur  de  la  marque  Suzy  W&n,  et  public  par  la  revue  Neo  Restauration  (Fleurent 
1996)  revele  sept  raisons  principales  (tableau  6). 


Tableau  6.  Les  sept  motivations  des  Frangais  pour  la  oonsommation  des  produits  ethniques 


91 

% 

parce  que  cela  CHANGE  des  repas  habituels 

68 

% 

parce  que  c'est  PRATIQUE,  vita  prepare  et  bon 

49 

% 

parce  que  cela  DEPAYSEet  donne  I'lmpression  de  voyager 

34 

% 

parce  que  ce  sont  de  bons  repas  PASTRESCHERS 

30 

% 

parce  que  c'est  AMU^NT  :  baguettes,  aspect  dinette 

17 

% 

parce  que  cela  etonne  les  amis,  la  f  amille 

1 1 

% 

parce  que  c'est  NOUVEAU,  actuel,  «  branche  » 

Ssurce  :  Neo  Restauration  Magazine  n°318,  fevrier  1996. 


Le  developpement  de  la  demande 

La  demande  de  produits  ethniques  en  France  est  soutenue  par  la  mondialisation  des 
echanges,  le  developpement  des  voyages  a  I'etranger  et  la  mediatisation  des  cultures  des 
autres  peuples  (Babayou  et  \61atier  1996).  Les  jeunes  sont  les  plus  nombreux  a  etre 
seduits  par  ces  nouveaux  produits.  Lhe  etude  de  la  SECODIP-  montrent  que  25,7  %des 


^Societe  d'etudesde  la  oonsommation  et  de  la  publicite. 
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consommateurs  de  produits  ethniques  ont  moins  de  35  ans,  39,7  %ont  entre  35  et  49  ans, 
17,7  %ont  entre  50  et  64  ans,  enfin,  16,9  %ont  65  ans  et  plus  (Askenazi  1997).  De  meme, 
une  etude  realisee  par  I'mstitut  de  sondage  Ipsos  du  I"  au  6  decembre  1995  aupres  d'un 
echantillon  representatif  de  1 000  Fran^ais  ages  de  plus  de  15  ans  a  montre  que  les 
jeunes  de  15-19  ans  (les  consommateurs  de  demain)  preferent  les  produits  ethniques. 
Leurs  trois  premiers  produis  preferes  sont  la  paella,  le  couscous  et  le  hamburger,  lis  sont 
egalement  les  plus  grands  consommateurs  de  produits  Tex-Mex,  originaires  de  la  cuisine 
texane  et  Mexicaine  (\61atier  1998). 

La  banane  plantain  et  les  consommateurs  frangaiset  beiges 

Selon  les  proprietaires  des  restaurants  africains  a  Paris  et  a  Bruxelles,  les  produits  ela- 
bores  a  base  de  la  banane  plantain  seduisent  les  Frangais  et  les  Beiges.  Gette  constata- 
tion  est  partagee  par  les  detaillants  enquetes  a  Bruxelles,  Paris  et  toutes  les  autres 
grandes  villes  en  France,  dependant,  de  gros  efforts  sont  a  faire  pour  la  promotion  du 
produit,  notamment  en  direction  de  la  grande  distribution.  Des  produits  adaptes  a  ces 
lieux  de  vente  doivent  etre  mis  au  point  afin  de  seduire  le  grand  public.  L'exemple  des 
produits  asiatiques,  indiens  et  mexicains  en  sont  une  parfaite  illustration  (Guyot  1996, 
IVfercade  1997,  Parigi  1997).  Pour  acceder  a  ces  marches,  les  producteurs  de  banane 
plantain,  notamment  ceux  d'Afrique,  doivent  mieux  s'organiser  et  s'adapter  aux 
attentes  des  entreprises  frangaises  et  beiges  qui  sont  a  la  recherche  de  produits  eth- 
niques (Ethnic  Food  News  1998,  n°  1  et  n°  2). 


Conclusion 

Les  resultats  de  I'etude  que  nous  venons  de  presenter  montre  I'existence  du  marche 
de  la  banane  plantain  en  France  et  en  Belgique.  Sa  genese  remonte  au  debut  des 
annees  soixante  et  est  en  developpement  constant.  Les  produits  vendus  sont  importes 
majoritairement  de  I'Amerique  latine  et  secondairement  de  la  Cote  d'lvoire,  de  la 
Martinique  et  du  Cameroun.  Cependant,  leur  consommation  reste  limitee  aux  origi- 
naires des  zones  tropicales,  ce  qui  explique  la  vente  de  plus  de  90  %des  volumes 
importes  dans  les  epiceries  specialisees.  D'autres  quantites  sont  destinees  aux  restau- 
rants africains,  au  marche  biologique  et  a  la  grande  distribution.  C'est  dans  ces  trois 
derniers  debouches  que  doit  passer  le  developpement  du  marche,  a  condition  de 
cibler  les  consommateurs  frangais,  beiges  et  europeens  en  general,  devenus  de  plus 
en  plus  demandeurs  de  produits  et  de  saveurs  venus  d'ailleurs.  Pour  cela,  des  etudes 
des  besoins  de  ces  consommateurs  doivent  etre  realisees  par  les  exportateurs.  Les 
resultats  obtenus  devront  orienter  I'organisation  des  filieres,  notamment  en  Afrique, 
et  les  projets  de  recherche  agronomique  et  agro-aliment  aire.  Le  succes  d'une  telle 
entreprise  passe  par  la  mise  en  place  d'un  organisme  de  promotion  et  de  marketing 
de  la  banane  plantain  en  Europe.  Son  but  serait  d'identifier  les  besoins  des  consom- 
mateurs, tant  en  Europe  que  dans  les  pays  exportateurs,  et  d'orienter  la  recherche 
agro-aliment  aire  et  agronomique. 
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A  study  of  viability  for 

the  establishment  of  marketing 

orders  in  Puerto  Rico 


Mildred  Cortes,  C.  Alamo  and  G.  Gonzalez 


Resume  -  Etude  de  faisabilite  sur  rutilisation  de  decrets  de  mise  sur  le  marche 
pour  les  bananes  plantain  a  Porto  Rico 

La  banane  plantain  est  la  deuxieme  culture  d'importance  economique  a  Porto  Rico,  repre- 
sentant  une  contribution  de  US$48  millions.  En  raison  des  reglementations  sanitaires,  les 
importations  ne  sont  pas  autorisees  sur  I'lie.  Les  2  500  cultivateurs  de  bananiers  plantain 
n'ont  aucune  organisation  structurelle.  Les  decrets  de  mise  sur  le  marche  sont  I 'une  despos- 
sibilites  d'organisation  du  secteur.  Ce  type  d'organisation  a  remporte  un  grand  succesaux 
Etats-Unisdepuissa  creation  en  1937.  Ces decrets peuvent  etre  definiscomme  un  acte  legis- 
latif  permettant  aux  paysans  de  prendre  le  contrdle  de  I'approvisionnement ,  de  la  deman- 
de  et  desprix  infl  uengant  le  marche.  Des  sa  parution,  un  decret  de  mise  sur  le  marche  est 
contraignant  pour  tous  ceux  qui  manipulent  le  produit  dans  la  zone  concernee.  La  nature 
obligatoire  du  decret  le  differencie  des  autres  formes  d'actions  de  groupe  dansle  domaine 
de  la  commercialisation.  Trois  grandes  categories  d'activites  sont  ent reprises  dans  le  cadre 
de  cet  acte  :  contrdle  de  la  qualite,  contrdle  de  la  quantite  et  soutien  du  marche. 
Une  enquete  a  ete  realisee  afin  d'evaluer  les  caracteristiques  de  la  production  et  des  struc- 
tures de  commercialisation  de  la  banane  plantain  et  la  receptivite  des  cultivateurs  a  un  sys- 
teme  de  decrets  de  mise  sur  le  marche.  Un  echantillon  de  233  paysans  a  ete  interroge,  un 
sous-groupe  de  201  d'entre  eux  a  fourni  des  informations  sur  la  production  et  les  prix. 
L'echantillon  d'origine  etait  de  252.  Les  cultivateurs  de  bananes  plantain  etaient  repartis 
sur  toute  I'fle.  Les  paysans  des  montagnes  utilisent  une  technologie  traditionelle  et  ceux  de 
la  cote  Sud  des  pratiques  agricolesavancees.  Soixante-dix  pour  cent  des  planteurs  sont  agri- 
culteursa  plein  temps.  Le  revenu  brut  annuel  de  cespaysanse^  de  23  319  $US.  Leursprinci- 
pales  contraintes  sont  les  bas  prix  au  producteur,  la  rarete  de  la  main  d'ceuvre,  les  rava- 
geurs  et  les  intrants  de  production  couteux.  La  plupart  des  planteurs  (92.6  %)  sont 
favorables  a  I'etablissement  d'un  programme  de  dates  de  plantation  planifie  pour  obtenir 
un  approvisionnement  stable  et  eviter  les  periodes  de  surproduction.  Soixante-sept  pour 
cent  permettraient  I'inspection  au  champ  de  la  plantation  pour  garantir  la  qualite  du  pro- 
duit avant  la  recolte.  La  plupart  des producteurs  sont  d' accord  pour  financer  un  programme 
de  promotion  et  apporter  une  contribution  financiere  a  un  programme  de  recherche  pour 
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resoudre  les  problemes  de  la  culture.  Seuls  27  %  des  producteurs  ont  entendu  parler  des 
decretsde  mise  sur  le  marche;  90  %  voudraient  en  savoir  plussur  le  sujet.  Quatre-vingt-sept 
pour  cent  des  producteurs  pensent  que  leur  produit  a  le  potentiel  et  le  besoin  d'etre  Indus 
dans  un  programme  de  decrets  de  mise  sur  le  marche,  et  92  %  acceptent  de  participer  a  un 
tel  s/sfeme  s'il  est  mis  en  place;  89  %  consentent  a  payer  une  contribution  aux  depenses  du 
bureau  de  commercialisation. 

Avant  la  mise  en  place  d'un  tel  decret,  les  person nes  engagees  dans  le  secteur  devralent 
etre  informees  des  differentes  possibilites  que  leur  off  re  le  s/sfeme.  L'education  et  I'infor- 
mation  aideront  a  reduire  la  resistance  des  gens  au  changement  que  represente  un  nou- 
veau  sy^eme  de  commercialisation. 

Abstract  -  Plantain  is  t fie  second  most  economically  important  crop  in  Puerto  Rico.  Its 
contribution  amounts  to  US$48  million.  Due  to  phytosanitary  regulations,  imports  are  not 
allowed  into  tfie  island.  Tfiere  are  more  tfian  2500  plantain  farmers  and  tfiey  do  not  fiave 
any  structural  organization.  "Marketing  orders"  are  one  of  ttie  alternatives  to  organize  ttie 
sector.  Tills  kind  of  organization  lias  been  very  successful  in  tfie  United  States  since  its 
creation  in  1937.  A  marketing  order  can  be  defined  as  an  act  made  by  legislation  ttiat 
permits  farmers  to  take  control  of  the  market  influencing  supply,  demand,  and  product 
prices.  Once  issued,  a  marketing  order  is  binding  on  all  handlers  of  the  product  in  the  area 
covered.  Their  mandatory  nature  distinguishes  marketing  orders  from  other  forms  of  group 
action  in  marketing.  Three  broad  categories  of  activities  are  undertaken  under  this  act: 
quality  control,  quantity  control  and  market  support. 

In  order  to  evaluate  the  plantain  production  system,  the  characteristics  of  the  marketing 
structure  and  the  receptivity  of  growers  to  a  marketing  order  system,  a  survey  was 
conducted.  A  sample  of  233  farmers  were  interviewed  and  a  sub-sample  of  201  gave 
production  and  prices  information.  The  original  sample  was  252.  The  plantain  growers 
were  located  throughout  the  island.  The  farmers  from  the  mountains  used  traditional 
technology  and  the  ones  from  the  South  coast  used  advanced  agricultural  practices. 
Seventy  percent  of  the  growers  were  full  time  farmers.  Annual  gross  income  for  these 
farmers  was  US$23,319.00.  Their  major  constraints  were  low  prices  at  farm  level,  labor 
scarcity,  pests  and  expensive  production  inputs.  Most  of  the  growers  (92.6%)  agreed  with 
the  establishment  of  a  programme  of  planned  planting  dates  to  provide  a  steady  flow  and 
to  avoid  overproduction  periods.  Seventy  seven  percent  would  allow  plantation  inspection 
in  the  field  to  ensure  product  quality  before  harvest.  Most  (79.0% )  of  the  farmers  agreed  to 
finance  a  promotion  programme  and  82.0%  would  make  an  economic  contribution  for  a 
research  programme  to  solve  product  problems.  Only  27.0%  of  the  producers  had  heard 
about  marketing  orders;  90.0%  would  like  to  learn  more  about  the  topic.  Eighty-seven 
percent  of  producers  believe  that  their  product  has  the  potential  and  necessity  to  be 
included  in  a  marketing  order  programme,  92.0%.  of  the  producers  agreed  to  be  part  of  a 
marketing  order  system  if  it  is  established  and  89.0%  agreed  to  pay  a  fee  for  the  marketing 
office  expenses. 

Before  establishment  of  any  order,  people  involved  in  the  sector  should  be  informed  about 
the  different  alternativesthey  have  within  the  system.  Education  and  information  will  help 
reduce  resistance  of  the  people  to  the  change  that  a  new  marketing  system  represents. 
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Introduction 

EXiring  the  last  decades  the  agriculture  of  Puerto  Rico  has  undergone  a  transformation 
from  an  agrarian  society  into  an  industrial  one.  During  the  50s  the  main  cultivated  crops 
were  sugar  cane,  tobacco  and  coffee.  At  present,  the  economically  important  products 
are  coffee,  plantains  and  ornamental  plants.  In  1997-98,  plantains  contributed  to  the 
Agricultural  Gross  Income  (AGl)  with  $45  million.  This  represents  6.3  %of  the  AQ. 
Plantains  represent  72%of  farinaceous  crops  (US$62.5  million). 

Plantain  producers  in  Puerto  Rico  were  usually  located  in  the  mountain  zone,  where 
they  intercropped  plantains  with  coffee,  bananas  and  citrus  trees.  In  the  last  decade,  the 
younger  farmers  with  better  academic  background  have  established  monocrop 
plantations  on  the  coastal  lowlands  of  the  island.  In  this  area,  they  can  produce  better 
quality  fruits,  reducing  production  and  mechanisation  costs.  Some  farmers  still  grow 
plantains  in  the  mountain  zone,  but  the  production  costs  are  higher  and  the  income  is 
lower.  This  is  complicated  by  the  absence  of  an  organised  system  to  coordinate  planting 
dates,  prices,  marketing  techniques,  etc. 

During  recent  years,  the  lack  of  a  proper  marketing  system  was  mentioned  as  one  of 
the  main  problems  for  the  agricultural  sector  of  Puerto  Rico.  This  sector  has  considered 
the  establishment  of  marketing  orders  or  some  kind  of  structure  that  could  organise  the 
local  marketing  system  properly.  Marketing  orders  were  established  in  the  United  States 
in  1937  and  the  basic  law  provisions  have  remained  without  changes  since  then, 
although  the  number  of  included  crops  has  increased.  These  orders  were  established 
with  the  purpose  of  organizing  the  agricultural  sectors  in  order  to  allow  the  government 
to  transfer  marketing  orders  to  the  farmers.  The  final  goal  is  that  the  sector  can  take 
control  over  its  own  activities  and  the  government  becomes  a  facilitator.  Today,  there  are 
about  35  active  marketing  orders  in  the  United  States. 


Marketing  order  system 

After  studying  the  marketing  order  system  in  the  United  States  and  considering  the 
feasibility  of  its  establishment  in  Puerto  Rico,  the  law  238  was  approved  in 
September  1996,  establishing  marketing  orders.  The  difference  between  a  marketing 
order  and  other  types  of  structures,  such  as  cooperatives  and  societies,  is  its  mandatory 
character.  A  marketing  order  is  established  in  a  determined  place  with  specific 
conditions,  taking  into  account  farmers'  conditions  and  specific  needs  of  the  sector. 
Currently,  Puerto  Rico  is  in  the  process  of  organizing  marketing  orders,  establishing  the 
Board  of  Directors,  etc.  The  law  has  a  voluntary  character,  although  the  government,  as 
part  of  its  policy,  can  establish  particular  benefits,  which  will  help  organised  farmers  and 
eventually  bring  all  producers  to  become  members  of  this  organisation.  As  usual,  this  law 
has  brought  resistance  from  some  farmers,  but  the  great  majority  support  it. 

There  are  three  basic  provisions  about  this  law:  quality  control,  supply  control  and 
promotion  support.  Regarding  quality  control,  the  law  establishes  the  classification  of 
the  product  according  to  quality  grade,  size  and  maturity  level.  Size  control  consists  of 
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eliminating  non-standard  sizes,  which  could  impede  the  establishment  of  a  uniform 
quality  level.  Ahigh  quality  product  favours  higher  prices  and  incomes.  Although  initially 
the  quality  restrictions  may  produce  a  short-term  decrease  in  supply,  it  can  stimulate 
improved  handling  in  order  to  reach  the  goals  in  the  medium  and  long  term.  Quantity 
control  is  considered  the  strongest  point  for  marketing  orders,  since  it  affects  prices. 
Basic  methods  of  quantity  control  relate  to  sales  volume  and  flow.  The  purpose  of 
marketing  or  promotion  support  provided  by  this  law  is  to  standardise  packages  and 
containers.  It  could  also  help  to  raise  funds  for  product  promotion  activities. 

The  objective  of  the  research  and  promotion  program  is  to  increase  sales  and  expand 
the  markets.  Likewise,  marketing  orders  have  additional  important  economical  effects, 
such  as  a  major  well  being  for  a  larger  group  of  persons,  better  distribution  of  benefits 
among  growers,  traders  and  consumers. 

Survey  among  plantain  growers 

Plantain  growing  in  Puerto  Rico  has  been  considered  as  one  of  the  first  activities  that 
could  be  organised  through  marketing  orders.  Today,  there  are  about  2,500  large  and 
small  growers.  In  order  to  determine  the  position  of  the  farmers  with  respect  to  the 
possible  establishment  of  marketing  orders,  a  survey  was  performed  to  determine  their 
attitude  to  participate  in  this  enterprise.  Two  hundred  and  thirty-three  plantain  growers 
from  all  over  the  island  were  interviewed  at  random.  Among  them,  201  volunteered 
information  about  prices  and  production.  Farmers  on  the  coastal  lowlands  use  modern 
agronomic  practices,  wliile  farmers  from  the  mountain  zone  use  traditional  methods,  due 
to  the  topography  of  the  lands. 

The  average  time  dedicated  to  plantain  production  of  these  farmers  was  about  28 
years.  Sixty  percent  of  producers  worked  full  time.  The  average  annual  income  of  the 
interviewed  farmers  was  US$23,319.  Eighty-seven  percent  of  the  interviewed  farmers 
received  some  type  of  incentive  from  the  Department  of  Agriculture  of  Puerto  Rico.  The 
plantain  growers  indicated  that  the  low  prices  at  farm  sites,  the  lack  of  workers  as  well 
as  high  pesticide  and  input  costs  represented  their  major  constraints.  The  average  size 
of  farms  was  49  "cuerdas"  (one  "cuerda"  is  equal  to  0.97  acre).  The  production  per 
"cuerda"  was  22.475  fruits.  The  average  price  per  fruit  was  $0,155  in  1995.  This  price 
fluctuated  between  $0.07  and  $0.33.  The  average  price  per  fruit  in  Puerto  Rico  was 
$0,138. 

Concerning  the  marketing  of  plantains,  99%  of  growers  sold  their  production  by 
bunches  and  only  two  of  the  interviewed  sold  it  in  boxes.  Thirty-four  percent  of  the 
growers  sold  through  intermediaries,  24%  directly  to  the  local  markets,  23%  to 
distributors,  2%  to  the  supermarkets  and  30%  to  different  customers.  Among  the 
different  markets  mentioned  above,  there  are  restaurants,  the  Department  of 
Agriculture  that  distributes  the  fruit  to  hospitals,  schools,  correctional  centres,  etc. 
Sixty-four  percent  of  the  interviewed  growers  had  problems  with  the  marketing  of  their 
products  and  70%  of  them  indicated  that  their  major  problem  were  during  period  of 
excessive  production.  Other  major  problems  reported  were  low  prices  (71%),  excessive 
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production  during  certain  periods  (45.5%),  and  quality  control  {2.2'^.  Eighty  percent  of 
the  producers  would  like  to  market  their  products  through  distributors.  During  the 
periods  of  shortage,  only  24%  of  growers  wanted  to  market  their  products  through 
distributors. 

Eighty  percent  of  the  interviewed  were  willing  to  pack  their  products  in  order  to  satisly 
the  buyers'  demands.  Eighty  eight  percent  were  ready  to  classify  their  product  according 
to  its  size  and  quality  level.  About  61.5%of  growers  were  ready  to  stop  selling  low  quality 
products  in  order  to  maintain  appropriate  prices  for  good  quality  products.  Qaly  a  third 
part  (35%)  of  the  interviewed  had  storage  facilities,  although  not  refrigerated.  The  growers 
who  had  refrigerated  facilities  were  ready  to  offer  packing  services  to  those  v^o  did  not 
have  them.  Eighty-eight  percent  were  ready  to  pay  a  reasonable  price  for  classification  and 
packing  services.  Many  growers  (81%)  showed  the  willingness  to  associate  with  others  in 
order  to  establish  a  small  or  medium  size  packing  plant. 


Receptivity  of  plantain  growers 
to  marl^eting  orders 

Several  questions  were  asked  to  detect  the  receptivity  to  follow  the  marketing  order 
requirements.  The  great  majority  of  the  interviewed  (92.692)  were  themselves  receptive 
to  plan  in  advance  planting  dates  in  order  to  allow  a  continuous  and  uniformed  flow  of 
products,  avoiding  overproduction  and  shortage  during  certain  periods.  Seventy  seven 
percent  were  ready  to  accept  the  control  of  the  product  quality  by  an  inspector  on  their 
farms;  of  these,  63.5%  were  ready  to  pay  for  these  inspections.  The  majority  of  the 
growers  (79%)  were  ready  to  finance  a  program  to  promote  their  product,  and  82%  of 
these  were  inclined  to  contribute  to  crop  research  economically. 

Growers  were  asked  some  questions  related  to  marketing  orders  in  order  to  see  how 
much  they  knew  about  them.  Only  27%of  the  interviewed  had  heard  about  these  orders. 
About  90  %  wanted  more  information  about  this  topic  and  87  %of  them  understood  the 
potential  of  their  product  and  the  necessity  to  include  it  in  marketing  order,  if  it  were 
established.  The  remaining  13%  did  not  want  to  associate  with  marketing  order.  The 
interviewed  plantain  growers  understood  that  through  marketing  order  prices  would 
increase  and  stabilise,  they  also  understood  that  this  would  favour  the  marketing  of  the 
product.  Ninety-two  percent  of  growers  agreed  to  be  part  of  the  marketing  order  if  it 
were  established  in  Puerto  Rico  and  89%  were  willing  to  contribute  with  a  quota  to  pay 
the  operational  expenses  of  the  office  from  where  the  order  will  be  issued. 


Conclusion 

Currently  growers  are  receiving  orientation  concerning  the  establishment  of  marketing 
order  in  Puerto  Rico.  Mast  of  them  are  receptive  to  receive  more  information  and  begin 
the  establishment  of  marketing  order. 
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Postharvest  technology, 
transportation  and  marketing 
of  bananas  in  China 

Chen  Weixin,  Wu  Zhenxian,  Su  Meixia  and  Zhu  Jianyun 


Resume  -Technologie  post-recolte,  transport  et  commercialisation  des  bananes 
en  Cliine 

Cet  article  a  pour  but  de  presenter  la  situation  generale  actuelle  du  systeme  de  produc- 
tion, de  la  technologie  post-recolte,  du  transport  et  de  la  commercialisation  des  bananes 
en  Chine.  Un  systeme  de  technologie  post-recolte  esf  presents  sur  la  base  des  conditions 
pratiques  de  la  Chine,  adapte  non  seulement  au  dockage  et  au  transport  a  basse  tempe- 
rature (11~13'€),  maisausa  a  temperature  atmospherique  normale.  En  ete,  avecune  tem- 
perature ambiante  d'environ  28~30°C,  la  banane  peut  facilement  etre  conservee  de  25  a 
40  jours  alors  qu'en  hiver,  avec  des  temperatures  moyennes  d'environ  10~15°C,  les 
bananes  peuvent  etre  conservees  de  60  a  90  jours,  avec  une  bonne  conservation  de  la 
couleur  verte  et  de  la  fermete  des  fruits. 

Abstract  -  This  paper  aims  to  introduce  the  present  general  situation  of  the  production 
system,  postharvest  technology,  transportation  and  marketing  of  bananas  in  China.  A 
postharvest  technology  system  is  described,  based  on  the  practical  conditions  in  China, 
which  is  not  only  suitable  for  storage  and  transportation  at  low  temperature  (11~13°C), 
but  also  for  normal  atmospheric  temperature.  In  summer  seasons  with  ambient 
temperatures  of  about  28~30°C,  the  banana  can  be  stored  well  for  25~40  days  while  in 
winter  seasons  with  average  temperatures  of  about  10~15  °C,  the  bananas  can  be  stored 
for  60~90days,  the  green  colour  and  firmness  of  the  fruitsbeing  well  preserved. 

The  production  system  of  bananas  in  China 

In  recent  years,  economic  reforms  in  China  have  facilitated  a  rapid  and  extensive 
development  of  banana  production.  According  to  data  from  the  China  Agricultural 
^arbook,  in  1995,  the  area  planted  with  bananas  was  estimated  to  be  150,800  hectares, 
with  a  total  production  of  2,897,832  tons  in  China.  Most  cultivation  was  located  in  the 
provinces  of  Guangdong,  Guangxi,  Fujian,  Hainan  and  Yunnan.  The  climate  in  these 
localities  is  very  good  for  banana  production,  being  tropical  or  subtropical,  with  an 
adequate  supply  of  rainfall.  The  bananas  grown  in  China  possess  distinctive 
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characteristics  of  fragrance  and  sweet  taste.  The  scale  of  banana  plantations  in  Qiina 
varies  widely,  from  very  small  to  very  large  ones  of  about  2000  hectares,  but  the 
production  management  is  mainly  on  a  small  scale.  In  general,  the  plantation  owners  are 
engaged  in  production  management  of  areas  of  about  0.3-5  hectares.  They  always  work 
independently  and  as  a  result,  the  techniques  of  growing  and  insect  and  disease  control 
are  rarely  the  same,  so  that  the  quality  of  the  bananas  varies  greatly.  In  recent  years,  in 
some  localities  some  plantation  owners  have  developed  large-scale  production  with  a 
planting  area  of  about  20  hectares  As  a  result,  the  quality  of  the  bananas  has  improved 
remarkably. 

Postharvest  technology  of  banana  in  China 

In  Qiina,  studies  of  postharvest  technology  are  aimed  at  aspects  such  as  patterns  of 
ethylene  release  and  the  changes  in  respiration  during  maturation  of  fruit,  abnormal 
physiological  changes  due  to  chilling  or  injury,  the  development  and  control  of 
postharvest  diseases,  etc.  For  bananas  there  are  two  methods  of  commercial 
transportation  and  circulation,  i.e.,  small-scale  and  large-scale.  The  small-scale  methods 
are  rather  meticulous  while  large-scale  ones  are  unsatisfactory.  After  harvest,  the 
bananas  are  transported  as  bunches  without  any  treatment  or  packaging.  This  method  of 
transport  always  leads  to  serious  losses  and  the  quality  of  the  bananas  is  poor.  At  present 
it  is  gradually  being  abandoned.  Instead,  some  tradesmen  purchase  the  product  in 
banana-growing  areas,  but  the  specification  and  quality  of  the  bananas  are  not  strictly 
uniform  however,  the  bananas  are  treated  with  fungicides  after  separation  of  the  hands, 
and  then  packaged  in  containers  made  of  bamboo  for  transportation.  The  quality  of  the 
bananas  is  thereby  improved.  In  recent  years,  some  large-scale  companies  engaged  in 
the  banana  business  asked  for  help  from  some  universities  or  institutes  so  as  to  increase 
their  competitive  ability  by  seeking  the  correct  combination  of  preharvest  cultivation 
and  postharvest  technology,  especially  improving  methods  of  packaging  and  establishing 
well-known  commercial  trade  marks. 

Transportation  and  marketing 

In  Qiina,  banana-growing  areas  are  mainly  located  in  the  south  coastal  provinces,  70- 
80  percent  of  the  product  being  transported  for  sale.  The  people  in  northern  parts  of 
China  especially  like  banana  fruit.  Many  large  northern  cities  such  as  Shanghai  are  the 
main  markets  for  bananas.  The  people  of  Beijing  and  Shanghai  demand  high  fruit 
quality. 

China  is  a  very  large  country  with  a  very  long  distance  of  about  5  500  km  from  the  very 
south  to  the  very  north  and  the  climatic  conditions  in  the  south  are  very  different  from 
those  in  the  north.  In  February,  the  weather  in  northern  China  is  very  cold  with  heavy 
snow  everywhere  and  with  temperatures  as  low  as  -10°C~-15°C.  Meanwhile  in  south 
China,  e.g.  Hainan  province,  it  is  already  early  summer.  This  results  in  a  major  problem 
during  transportation,  namely  that  it  is  necessary  to  prevent  both  chilling  and  high 
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Figure  2.  Packaging  house. 
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temperature  injury  to  the  fruits.  It  is  well  known  that  Qiina  is  at  present  still  a  developing 
country,  the  number  of  trucks  and  trains  provided  with  temperature  control  being  much 
too  few  to  satisfy  the  transportation  needs,  so  that  most  bananas  are  transported  in 
ordinary  trucks  and  trains  without  controlled  temperature.  During  transport,  therefore, 
the  phenomenon  of  green  ripening  is  very  often  observed  due  to  the  high  temperatures  or 
also  chilling  injury  due  to  low  temperatures,  causing  heavy  losses.  Based  on  the  results  of  a 
study  on  the  postharvest  physiology  of  banana  under  high  temperatures  in  combination 
with  the  practical  conditions  in  China,  Chen  and  his  colleagues  at  the  South  China 
Agricultural  University  have  successfiilly  developed  a  series  of  techniques  applicable  to 
both  refrigerated  and  unrefrigerated  systems  These  techniques  have  been  well  used 
commercially.  Presented  below  is  a  flow  diagram  of  the  techniques. 


Preharvest  Technology 

Farm  management  control  of  diseases  and  pest  Bagging 


Harvest 


I 


Postharvest  Handling 

Dehanding;  Washing  in  chlorinated  water; 
Treating  with  fungicides;  ethylene  absorbent  in  MA  storage 

\  I 

Precooling  Unrefrigerated  Storage 

1  and  Transportation 

Refrigerated 
Transportation 


Ripening 

"T" 

Retail  Market 


Preharvest  technology 

Strengthening  the  field  management,  control  of  plant  diseases  and  pests  such  as 
anthracnose,  black  spot,  flower  thrips,  bagging  of  the  fruits,  etc.  to  improve  the  quality  of 
bananas. 
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Harvesting  and  maturity  indices 

Deciding  the  degree  of  flillness  of  fingers  for  harvest  is  done  according  to  the  time  for 
storage  and  transportation.  In  the  case  of  5  days  of  transportation  and  with  low 
temperature  facilities,  80-85  of  fullness  of  fingers  would  be  suitable,  while  in  the  case  of 
longer  transportation  and  without  low  temperature  facilities,  75  of  fullness  is  better. 
Care  must  be  taken  to  prevent  mechanical  injury  in  the  processes  of  harvesting, 
postharvest  treatments  and  in  the  course  of  transportation. 

Postliarvest  treatments 

After  dehanding,  the  fruits  are  washed  in  chlorinated  water,  treated  by  dipping  in  a 
fungicidal  solution  such  as  TBZ  (500-lOOOppm),  Sportak  (250-500ppm),  or  Rovral 
(SOOppm)  for  one  to  two  minutes  and  then  dried  by  fan.  An  ethylene  absorbent  was 
applied  with  MA  storage.  The  bananas,  together  with  50g-ethylene  absorbent  containing 
mainly  KMnO^  as  an  oxidizing  agent,  are  put  in  a  0.03-0,04  mm-gauge  polyethylene  bag, 
sealed  and  packed  in  fibreboard  cartons. 

Storage  and  transport  at  ambient  temperature 

China  is  a  developing  country  and  lacks  enough  refrigerated  facilities  for  storage  and 
transport  of  bananas.  When  treated  as  just  mentioned  above,  bananas  can  be  stored  at 
ambient  temperature  (28  to  32  °Q  for  25  to  40  days  in  summer,  and  for  60  to  90  days 
(10  °C  to  15  °0  in  winter.  In  the  case  of  transportation  at  ambient  temperature  in 
summer,  it  is  very  important  to  have  a  good  circulation  of  air  so  as  to  lower  the 


Figure  3.  Bananas  were  transported  at  normal  atmosphere  temperature  f 
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temperature  in  the  truck.  In  northern  China  in  winter,  the  normal  atmosphere  tem- 
perature may  be  as  low  as  -10  °C  to  -15  °C  or  even  lower,  so  it  is  necessary  to  protect  the 
fruits  from  chilling  injury  during  transport  by  lining  railway  or  road  trucks  with  three 
layers  of  materials  cotton  wadding,  rice  straw  and  plastic  film.  The  technology  of  banana 
transportation  at  ambient  temperatures  has  been  used  commercially.  The  advantage  of 
storing  and  transporting  at  ambient  temperatures  is  to  save  energy,  making  it  especially 
suitable  for  developing  countries. 

Refrigerated  transportation 

Holding  the  temperature  at  1 1  to  13  °C  is  fairly  safe  and  suitable  for  maintaining  good 
banana  quahty,  but  precooling  is  essential  before  loading,  especially  in  summer. 

Rpening 

Keeping  the  temperature  at  16  to  20  °Q  treat  with  ethylene  or  ethephon  (500ppm  to 
lOOOppm.).  A  5-7  day  ripening  cycle  is  best.  If  the  pulp  temperature  is  too  low  or  too 
high,  it  is  necessary  to  bring  it  to  17  °-20  °C  before  applying  ethylene  gas  or  ethephon 
treatments. 
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Marketing  channels  and  processing 
chains  of  plantain  chips  in  South 
India 


H.  P.  Sngh,  S.  Uma  and  M.  Dayarani 


Resume  -  Circuits  de  commercialisation  et  cliaTne  de  transformation  des  cliips 
de  plantain  en  Inde  du  Sud 

Nendran  est  le  cultivar  de  plantain  qui  constitue  la  base  de  I'industrie  des  chips  dans  les 
etats  du  sud  de  I'lnde.  Bien  qu'il  soit  cultive  sur  plus  de  25  000  ha  dans  I'Etat  de  Tamil 
Nadu,  la  consommation  locale  de  la  matiere  premiere  est  nulle  et  sa  transformation  en 
chipset  limitee  a  I'etat  de  Kerala,  d'ou  lesproduitstransformessont  distribuesa  d'autres 
regions  du  pays. 

La  matiere  premiere,  produite  dans  un  etat,  gagne  I'unite  de  transformation  situee  dans 
I'autre  etat  selon  trois  circuits principaux.  Cette  etude  des  circuits  de  commercialisation  et 
de  la  chaine  de  transformation  examine  divers  aspects  tels  que  les  tendances  de  la  pro- 
duction, les  problemes  methodologiques  associes  au  transport,  la  saturation  forcee  du 
marche,  lesfl uctuationsdu  marche  et  I'efficacite  deschafnesde  transformation. 

Abstract  -  Nendran  is  the  popular  plantain  cultivar  forming  the  basis  of  chips  industry  in 
southern  states  of  India.  Though  it  is  grown  in  more  than  25,000  ha  in  Tamil  Nadu  State, 
local  consumption  of  the  raw  material  is  nil  and  its  processing  into  chips  is  restricted  to 
Kerala  State  from  where  the  processed  products  are  distributed  to  different  parts  of  the 
country. 

The  raw  material  produced  in  one  siate  reaches  the  processing  unit  in  the  other  state 
through  three  main  channels.  This  study  of  marketing  channels  and  processing  chain 
deals  with  various  aspects  like  production  trends,  methodological  problems  associated 
with  transportation,  forced  glut  in  the  market,  market  fluctuations  and  efficiency  of 
processing  chains. 


Introduction 

India  has  emerged  as  the  largest  producer  of  banana  in  the  world  with  an  annual 
production  of  13.2  mt.  from  an  area  of  430,000  ha.  (Negi  et  al.  1998).  Cavendish  clones 
form  the  basis  of  the  banana  industry,  contributing  68.29%  of  total  production,  followed 
by  Poovan  ( 16.22%).  Plantains  have  a  5.47%  share  with  production  restricted  to  only  two 
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southern  States,  I&rala  and  Tamilnadu  (Singh  and  Uma  1994)  with  an  area  of  approx- 
imately 25,000  ha. 

In  India,  plantains  are  popular,  with  the  commercial  name  of  Nendran.  About 
12  distinct  ecotypes  are  reported  to  be  grown  in  different  districts  of  these  two  states 
with  Nedu  Nendran,  an  ecotype  of  French  Plantain  occupying  the  lion's  share  of  the 
acreage  (Menon  and  Aravindakshan  1998,  personal  communication).  As  in  Africa, 
plantain  forms  the  staple  food  in  inland  I&rala  but  is  popular  as  a  breakfast  fruit.  Steam 
boiled  rice  flour  with  coconut  gratings  and  just -ripe  plantains  form  the  popular  breakfast 
of  Keralites.  It  has  become  customary  to  grow  a  few  plantains  in  the  backyard  with 
staggered  planting  to  ensure  year-round  fruit  production,  v^art  from  its  dessert  use, 
mature  fruits  are  consumed  either  after  steam  boiling  or  after  direct  burning  on  a  slow 
fire  with  a  banana  leaf  wrapped  around  it.  Of  all  the  plantain  products,  most  popular  are 
the  Nendran  chips  made  by  deep  frying  mature  fruit  in  coconut  oil  seasoned  with  salt. 
This  contributes  to  90%of  the  processed  products  of  Nendran.  The  varieties  Nendran  and 
Zanzibar  are  found  to  be  suited  for  chip  preparation,  with  maximum  chip  output  from  cv. 
Manjeri  Nendran,  an  ecotype. 

Though  Tamil  Nadu  has  around  10,000  ha.  under  plantain  cultivation  with  a  pro- 
duction of  about  23,000  tonnes  (Singh  and  Uma,  1996).  Its  utilisation  is  very  restricted 
and  whatever  is  produced  is  transported  to  the  neighbouring  state  of  I&rala,  where  it  is 
fully  utilised.  Processing  chips  started  as  a  household  activity,  but  as  a  result  of 
increasing  demand  it  has  become  a  commercial  venture,  albeit  on  a  small  scale.  So  the 
purpose  of  this  study  was  to  analyse  the  channels  involved  in  marketing  and  the 
processing  chains,  so  that  by  revealing  failings,  the  profitability  of  producers  can  be 
enhanced.  This  paper  deals  with  the  production,  procurement  and  marketing  of 
plantains  and  the  people  involved  in  this  process.  Special  reference  is  made  to  mar- 
keting details  in  terms  of  channels  and  marketing  operations. 

Plantain  production  system 

Etepending  on  resource  availability,  cultivars,  traditions  and  marketing,  three  production 
systems  for  plantains  are  followed  in  India.  In  Tamil  Nadu,  where  the  plantain 
production  areas  are  mostly  in  the  plains,  garden  and  wetland  cultivation  are  most 
common.  Garden  cultivation  is  like  any  other  type  of  production  where  plants  are  raised 
on  flat  terrain,  with  basins  or  drippers  for  irrigation,  ^^fetland  cultivation  is  a  unique 
system  followed  in  the  Cauvery  river  deltas  and  in  lowlands.  For  planting,  land 
preparation  is  carried  out  by  means  of  puddling  and  suckers  are  simply  placed  in  the 
soil.  After  about  20-25  days,  small  15  cm  deep  trenches  are  opened  for  both  irrigation 
and  drainage,  so  as  to  retain  6-8  plants  in  a  basin.  The  same  trenches  are  deepened  by 
30  cm  after  45  days  and  the  soil  lifted  is  thrown  onto  the  basins  to  raise  the  soil  level. 
Just  before  the  rains  (October-December)  the  trenches  are  deepened  to  60  cm  to 
facilitate  easy  drainage.  The  same  trenches  are  used  as  irrigation  channels  during 
summer.  This  system  makes  plantain  cultivation  highly  intensive. 
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Plantains  are  grown  either  as  a  pure  crop  as  in  all  commercial  plantations  or 
interplanted,  as  in  the  homestead  gardens  of  I&rala.  As  a  mixed  crop,  they  are  grown 
together  with  rubber,  coconut,  pepper,  elephant's  foot  yam,  ginger,  turmeric,  pineapple 
and  legumes.  Commercial  planting  of  plantains  in  Kerala  is  done  just  after  the  S-W 
monsoon  during  Aug-October.  In  Tamil  Nadu,  March-^^ril  planting  is  in  vogue.  In 
homestead  gardens,  staggered  planting  is  popular  so  as  to  maintain  a  continuous  supply 
for  household  use  throughout  the  year.  In  any  case,  annual  planting  is  mandatory 
irrespective  of  the  production  system,  making  plantain  cultivation  highly  intensive. 


Material  and  methods 

The  efficiency  of  the  marketing  system  depends  on  the  marketing  operations  followed. 
For  plantains  the  major  operations  considered  are  harvesting,  pre-treatment,  sorting, 
packing,  assembling  and  transportation  to  marketing  yards.  The  participants  studied 
were  the  growers,  pre-harvest  contractors,  village  merchants,  wholesale  dealers  for 
produce  collection,  wholesale  dealers  for  distribution,  secondary  wholesalers,  retailers 
and  consumers.  The  details  of  the  personnel  involved  in  marketing  are  discussed  below. 
With  these  human  components,  five  different  marketing  channels  were  studied: 

I.  Producer  Primary  Secondary  Retailer  Consumer 

^     wholesaler  wholesaler  5^ 

II.  Producer  Pre-harvest  Secondary  Retailer  Consumer 

>-     contractor      3^        wholesaler  >- 

ill.        Producer  Pre-harvest  Retailer  Consumer 

^     contractor  ^  ^ 

IV.  Producer  ^  Consumer 

V.  Producer  ^  Retailer     ^  Consumer 

The  survey  was  conducted  to  examine  the  efficiency  of  various  marketing  channels 
and  the  questionnaires  were  distributed  to  all  the  personnel  involved  in  marketing:  data 
were  then  collected  and  analysed. 

Personnel  involved  in  different  marketing  channels 

1.  Fa  rmer:  the  grower  or  producer.  The  typical  producer  is  a  small-scale  operator 
who  grows  a  mix  of  field  and  horticultural  crops  on  a  holding  of  less  than  two  hectares. 
Only  a  fraction  of  his  holding  is  devoted  to  horticulture.  In  southern  India,  especially  in 
Tamilnadu,  land  leasing  is  common  and  may  be  restricted  to  1  crop  cycle  or  2-3  cycles. 
Small  farmers  wlio  either  do  not  own  land  or  possess  a  small  area  for  cultivation  lease 
land  from  big  farmers  at  a  cost  of  Rs  15,000  to  18,000  per  year. 
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2.  Pre-harvest  contractor  (PHC) :  the  person  -who  fixes  the  price  for  the  produce  of 
the  farm  at  the  time  of  shooting  or  bunch  maturation.  He  advances  50%  of  the  amount, 
based  on  his  visual  rating.  He  takes  on  the  responsibility  of  harvesting,  shifting,  loading 
and  transport,  i.e.  he  delivers  the  produce  to  the  terminal  market.  Mast  of  the  time  one 
village  will  be  using  a  number  of  such  contractors  competing  against  each  other. 

3.  Primary  wholesaler  (PWS) :  procures  the  bunches  either  directly  from  the  farmer 
or  from  the  pre-harvest  contractor,  in  the  market  yard.  He  makes  arrangements  for 
sending  bunches  to  secondary  ^^4lolesalers  elsewhere. 

4.  Secondary  wholesaler  (SWS) :  receives  the  bulk  of  the  bunches  from  the  primary 
wholesaler  in  a  different  place.  He  takes  the  responsibility  of  unloading,  smoking  for 
ripening  (if  necessary)  and  then  sells  the  bunches  to  the  retailer. 

5.  Retailer:  purchases  bunches  from  the  secondary  wholesaler  and  acts  as  an 
intermediary  before  the  crop  reaches  the  consumer.  Retailers,  being  small,  seldom  have 
the  purchasing  power  to  purchase  directly  from  the  producer.  The  retailer  may  buy 
individual  bunches  which  he  sells  along  with  other  provisions  in  a  small  store  or  as  a  fruit 
hawker  who  carries  several  bunches  and  hands  along  the  road  on  a  wheel  cart  for  sale. 

6.  Consumer:  who  finally  uses  the  bunches.  Consumers  may  be  housewives  who 
purchase  plantain  hands  or  fingers  for  daily  use  on  a  small  scale  or  'chip  processors'  who 
purchase  in  bulk. 

i^art  from  the  personnel,  some  of  the  marketing  terminology  used  in  the  text  is 
discussed  below. 

Marketing  channels:  these  are  the  routes  through  which  agricultural  products  move 
from  producers  to  consumers.  According  to  Moore  et  al.  (1973)  the  chain  of 
intermediaries  through  whom  the  various  commodities  pass  from  producers  to 
consumers  constitute  their  marketing  channels. 

On  farm  receipt  received  by  the  farmer:  this  is  the  payment  received  by  the  farmer, 
the  wholesaler  or  pre-harvest  contractor  either  after  harvest  or  well  in  advance  at  the 
shooting  stage. 

Procurement  price  for  the  wholesaler  or  pre  harvest  contractor.  This  refers  to  the 
total  cost  involving  harvesting  of  the  bunch,  shifting,  loading,  transportation  to  market 
yard  and  unloading. 

Total  cost  of  marketing  is  the  total  cost  incurred  during  marketing  either  in  cash  or 
in  kind  by  the  producer,  seller  and  of  the  various  intermediaries  involved  in  the  sale  and 
purchase  of  the  crop  till  it  reaches  the  consumer.  It  is  measured  as  follows: 

C=  Cf  +  Cml  +  Cm2  +  Cmn  +  Cmi 

where 

C  =  Total  cost  of  marketing  of  the  commodity 

Cf  =  Cost  paid  by  the  producer  from  the  time  the  produce  leaves  the  farm  till  it  is  sold 
Cmi  =  Cost  incurred  by  the  i"^  middle  man  In  the  process  of  buying  and  selling  the  product. 

Total  marketing  cost  (TMQ  of  different  channels  is  summarised  as  follows: 

Ch-1  =  Cp  +  Cp^g  +  Cg^g  +  Cjj 
Ch-2  =  Cp  +  Cpjjf.  +  Cgyyg  +  Cg 
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Ch"3  ~~       ^  ^PHC  ^ 

Ch4  =  Cp 
Ch-5  =  Cp  +  Cj^ 

where 

Cp  =  Ckjst  incurred  by  the  producer  from  the  time  the  produce  leaves  the  farm  till  he  sells  it, 
which  includes  harvesting,  transporting,  loading  and  unloading  costs. 

^pws  =  Cost  incurred  by  the  primary  wholesaler  in  the  process  of  buying  and  selling  (usually  nil). 
Cg^g  =  Cost  incurred  by  the  secondary  wholesaler  in  the  process  of  buying  and  selling  the  produce, 
which  normally  includes  wastage,  cost  of  smoking  the  bunches  and  an  overhead  charge. 

^PHC  =  Cost  incurred  by  the  preharvest  contractor  in  the  process  of  buying  and  selling  the  produce, 
which  may  be  the  advance  given  to  farmer  which  includesthe  cost  of  harvesting,  transportation, 
commission  and  loading  charge. 

Cp  =  Cost  incurred  by  the  retailer  in  the  process  of  buying  and  selling  the  produce  involving  loading  cost, 
transport  and  wastage. 

Absolute  marketing  margin  of  i""  middle  man  is  calculated  as: 
A„.i=PRi-(Ppi+CJ 

where 

Ppj  =  Total  value  of  receipts  per  unit  (sale  price) 

Pp.  =  Purchase  value  of  goodsper  unit  (purchase  price) 

^mi  ~  Cost  incurred  on  marketing  per  unit 

Percentage  margin  of  the  i"*  middle  man  (Pj^)  is  calculated  as: 

PRi-(VCmi) 

Pri 

Farmer's  share  in  consumer  rupee  (Fs) 

RP  ■  MC  PF 

FS=    X  100  =   xlOO 

RP  RP 

where 

FS  =  Farmers  share  in  the  consumer  rupee  expressed  as  percentage. 
RP  =  Retail  Price 

MC  =  Marketing  Costs,  including  margins 
PF  =  Price  received  by  the  farmers 

Price  spread  ( %) 

Price  paid  by  consumer  -  Price  received  by  producer 

  X  100 

Price  paid  by  the  consumer 

Marketing  efficiency  (ME) : 
Output 

ME  =   

Input 

where 

Output  =  Retailer  price 

Input  =  Total  cost  of  marketing  including  margin 
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Results  and  discussion 

Most  of  the  plantains  are  sold  through  the  private  sector.  Most  of  the  produce  flows 
through  the  wholesale  markets  on  its  way  to  the  consumer.  Also,  all  the  five  channels 
involve  different  kinds  of  intermediaries  in  delivering  commodities  from  the  producer  to 
consumer.  Wiile  doing  so,  these  intermediaries  make  some  profit  to  remain  in  the  trade 
after  meeting  the  cost  of  the  fiinction  performed.  While  making  profit,  they  have  to  bear 
the  cost  of  some  operations,  which  differs  with  each  intermediary  (Figures  1  and  2).  The 
cost  details  are  summarised  in  Table  1. 

In  channel  1,  the  complete  tasks  of  harvesting  of  bunches  from  the  field,  shifting 
them  to  the  main  road,  and  transportation  to  the  primary  assembling  unit  are  under- 
taken by  the  grower/farmer/producer.  While  doing  so,  he  also  bears  the  overhead 
charges.  In  the  case  of  banana  marketing,  the  primary  assembling  unit  is  also  the  local 
marketing  yard  wfiere  the  bunches  are  auctioned.  The  minimum  rates  are  fixed  by  visual 
observation  depending  on  the  size  and  quality.  The  bunches  are  purchased  by  the 
primary  wholesaler  in  the  auction.  In  this  process  the  producer  incurs  a  marketing  cost 
of  17.02%  with  a  margin  of  5 1.52%  (Figure  1).  After  the  auction,  bunches  are  sold  by  the 
primary  wholesaler  to  a  secondary  wholesaler  located  elsewhere  in  a  distant  place  with  a 
margin  of  6.08%  In  this  transaction  the  marketing  cost  borne  by  the  primary  wholesaler 
is  nil.  Following  transportation  to  the  destined  market  the  bunches  are  collected  by  the 
secondary  wholesaler.  After  collection,  money  is  invested  on  smoking  (if  necessary), 
wastage,  storage  and  for  overhead  charges  which  amount  to  6.95%  to  the  secondary 
wholesaler.  After  a  gap  of  1-2  days,  the  bunches  are  sold  to  the  retailer  and  in  this 
transaction  the  secondary  wholesaler  gets  a  margin  of  6.46%  After  this  stage,  bunches 
are  sold  by  the  retailer  either  whole  or  as  hands  or  fingers  to  the  consumer,  earning  a 
market  margin  of  21.39%  and  with  a  marketing  cost  of  19.22% which  includes  the  cost  of 
loading,  transport  and  wastage.  In  this  whole  process,  channel  I  incurs  a  total  market 


Table  1.  Marketing  cost 

incurred 

in  different  channels  and  by  different  personnel. 

Harvesting 

Leading 

Overhead 

Wastage 
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Smoking 

Transport 
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unloading 
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cost  of  8.91%  with  a  market  margin  of  23%  and  a  producer's  share  (Farmer's  share)  of 
68.09%(Table2). 

In  channels  2  and  3,  the  preharvest  contractor  is  the  main  intermediary,  rates  being 
fixed  on  the  farm  itself  by  the  preharvest  contractor  either  at  the  shooting  stage  of  the 
plant  or  at  bunch  maturation.  50%  of  the  price  is  paid  in  advance  to  the  farmer  and 
harvesting  is  done  as  and  when  the  bunches  mature.  The  cost  of  harvesting,  transport  to 
the  yard,  loading  and  overhead  charges  are  borne  by  the  preharvest  contractor.  Bunches 
are  sold  to  the  primary  wholesaler  with  a  profit  margin  of  14.54%  after  incurring  a 
market  cost  of  56.8%  The  farmer  is  paid  the  remaining  50%  of  the  cost  of  the  produce 
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Table  2.  Farmer's  share,  price  spread  and  marketing  efficiency  in  different  channels. 

Marketing     lUlarketing       Farmer's  share  Price  lUlarketing 


cost  (%) 

margin  (%) 

in  consumer  rupee  (%) 

spread  (%) 

efficiency 

Channel  1 

8.91 

23.00 

68.09 

31.60 

3.16 

Channel  2 

20.00 

28.77 

51.23 

48.76 

2.05 

Channel  3 

18.64 

24.36 

57.00 

43.00 

2.32 

Channel  4 

4.60 

95.40 

13.00 

2.97 

Channel  5 

7.20 

11.50 

81.30 

18.35 

4.59 

after  all  the  bunches  are  sold.  In  channel  2,  the  bunches  are  sold  by  the  primary 
^^^lolesaler  to  the  secondary  wholesaler  in  a  distant  market,  who  in  turn  sells  it  to  the 
retailer.  The  marketing  cost  in  channel-2  is  20% with  a  marketing  margin  of  28.77% while 
the  farmer  gets  back  a  share  of  5 1.23%  for  every  rupee  spent  on  the  bunches.  In 
channel  3,  bunches  are  sold  by  the  preharvest  contractor  to  the  retailer  directly  instead 
of  through  the  secondary  \\iiolesaler.  Hence,  a  reduction  in  the  marketing  cost  of  1.64% 
is  observed  with  a  marketing  margin  of  24.36.  The  farmer's  share  is  also  higher,  at  57% 
These  channels  are  common  in  interstate  marketing  of  bunches. 


120 


100 


80 


I  60 


40 


20 


ch-1 


ch-2 


ch-3 
Channels 


Marketing  Cost  +  Marketing  Margin 


ch-4 


Farmer's  Share 


ch-5 


Rgure  2.  Farmer's  share,  marketing  cost  and  marketing  margin  of  different  channels. 
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In  channel  4,  the  marketing  operations  like  harvesting,  loading,  transportation  etc 
are  carried  out  by  the  producer  himself  and  the  entire  cost  is  borne  by  him.  The  bunches 
are  sold  directly  to  the  consumer  without  any  intervention  by  the  intermediaries.  Vknce, 
the  marketing  cost  in  this  channel  is  the  lowest  at  4.6%  and  the  farmer  gets  the  hon's 
share  of  95.4%  of  the  money  spent  on  producing  the  bunches.  This  kind  of  farmer  to 
consumer'  situation  is  seen  in  villages  where  there  is  always  a  risk  of  incomplete 
marketing  of  the  bunches  and  reduced  demand. 

Channel  5  resembles  channel  4  in  that  harvesting,  loading,  transportation  etc.  are 
carried  out  by  the  producer  himself  who  bears  the  entire  cost.  The  only  intermediary 
(between  the  producer  and  consumer)  is  the  retailer.  The  marketing  cost  incurred  in 
channel  5  is  conspicuously  less  at  7.2%  and  the  marketing  margin  lowest  at  11.5%  The 
farmer  gets  81.3%of  the  total  money  spent. 

Price  spread 

A  study  of  price  spread  involves  not  only  ascertaining  the  actual  prices  at  various  stages 
of  the  marketing  channel,  but  the  costs  incurred  in  moving  the  bunches  from  the  farm  to 
the  consumer  and  the  margin  of  various  intermediaries.  A  higher  price  spread  indicates 
reduced  profit  to  the  grower  since  there  is  a  dilution  of  net  profit  obtained  among  the 
different  middlemen  in  the  channel.  Price  spread  is  observed  to  be  highest  in  channel  2 
(48.76%),  followed  by  channel  3  (43%),  channel  1  (31.6%),  channel  5  (18.35%)  and 
channel  4  (13^. 

In  channel  2  and  3,  it  appears  that  the  farmer/producer  is  in  an  advantageous 
position  since  he  gets  50%  of  the  amount  long  before  the  harvest  of  bunches.  Though  he 
need  not  take  the  risk  of  harvesting,  transporting  and  marketing,  he  will  still  lose  as 
indicated  by  the  lower  farmer's  share  in  the  consumer  rupee.  In  channel  2,  the  producer 
gets  only  51.23%  of  what  the  consumer  pays  and  this  view  is  supported  by  the  higher 
price  spread  of  48.76%  Even  in  channel  3,  though  the  price  is  less  widely  spread  than  in 
channel  2  (43%),  the  farmer  gets  57%  of  the  total  consumer  price.  Hence  in  these  two 
channels,  though  the  intermediaries  spend  money  on  marketing,  the  level  of  marketing 
margin  is  high,  thus  reducing  the  profit  for  the  farmer.  The  only  advantage  to  the  farmer 
is  that,  irrespective  of  price  fluctuations,  he  is  assured  of  a  reasonable  price  for  the 
bunches  he  produces.  Though  the  number  of  intermediaries  involved  is  high  in 
channel  1,  the  total  marketing  cost  involved  and  margin  obtained  are  less  than  in  the 
2nd  and  3rd  channel,  thus  increasing  the  farmer's  share  to  68.09%  This  is  confirmed  by 
the  decreased  price  spread  of  31.6% 

The  marketing  system  in  which  the  grower  directly  harvests  his  bunches  and 
transports  and  sells  them  to  the  retailer  is  more  efficient,  followed  by  channel  1.  In  this 
system,  though  the  number  of  intermediaries  is  greater,  the  marketing  system  is  efficient 
with  respect  to  the  share  of  the  producer  and  consumer.  In  Qiannel  4,  though  the  farmer 
gets  the  highest  share,  the  system  is  not  very  efficient  (2.97^.  This  may  be  due  to  the 
limited  area  of  marketing  and  less  demand.  However  he  has  other  benefits  such  as  not 
having  to  go  too  far  away  to  sell  his  crop,  which  he  usually  sells  on  his  farm  or  in  the 
village  market  at  a  much  lower  cost,  when  compared  to  what  he  sells  through 
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intermediaries.  Hence  his  profit  or  income  margin  and  his  costs  are  all  much  lower,  thus 
reducing  the  efficiency  of  the  marketing  system.  In  channels  2  and  3  the  producer  gets  a 
lower  price  compared  to  the  retail  price  to  the  consumer,  thus  making  these  systems  also 
less  efficient. 

With  only  one  middleman  in  the  channel,  price  spread  is  reduced  radically  to  18.35% 
in  channel  5  and  the  farmer's  share  increases  to  81.3%  This  is  mainly  due  to  reduced 
marketing  costs  and  the  reduced  margin  of  the  intermediaries.  In  channel  4,  with  no 
involvement  of  intermediaries  in  the  whole  marketing  process,  the  farmer  gets  the  lion's 
share  of  95.4%  thus  reducing  the  price  spread  to  13% 

Market  efficiency 

An  efficient  market  is  one  where  the  movement  of  goods  from  producer  to  consumer 
takes  place  at  the  lowest  possible  cost  consistent  with  the  provision  of  the  services 
desired  by  the  consumer.  According  to  Khol  &  Uhl  ( 1980) ,  marketing  efficiency  is  the 
ratio  of  market  output  to  market  input.  In  the  present  study,  the  efficiency  of  different 
channels  appears  to  be  in  the  order,  channel  5  (4.59)  followed  by  channel  I  (3.16%), 
channel  4  (2.97%),  channel  3  (2.32%)  and  channel  2  (2.05%). 

Three  basic  components  of  marketing  efficiency  have  been  identified,  namely,  (a) 
The  effectiveness  with  which  a  marketing  service  is  performed,  (b)  The  cost  at  wliich  the 
service  is  performed  and  (c)  The  effect  of  this  cost  and  the  method  of  performing  the 
service  on  production  and  consumption.  With  regard  to  these  points,  channel  5  appears 
to  be  the  most  efficient  channel,  involving  no  intermediaries  or  commission  agents,  with 
an  efficiency  score  of  4.59%  followed  by  channel  1(3. 16%) . 

Processing  chainsof  plantain  chips 

Plantain  chip  processing  involves  a  big  network  in  I&rala  with  thousands  of  workers 
including  housewives,  who  routinely  take  up  retail  processing  and  distribution.  The 
bunches  are  purchased  by  the  wliolesale  or  retail  processing  units  Irom  any  of  the  three 
sources  -  primary  v^olesaler,  secondary  wholesaler  or  retailer  -  as  shown  in  the  flow 
chart  (Figure  3).  But  purchase  from  a  retailer  is  rare  except  for  household  purposes. 
Wholesale  processing  units  are  run  by  small  scale  entrepreneurs  employing  8-10  workers 
with  output  depending  on  the  daily  demand,  while  small  scale  processing  units  are  run 
by  shops  or  restaurants  along  with  other  products. 

Grading  is  done  manually  and  3-4  grades  are  maintained:  very  fine,  good  and 
undergrade.  Prices  are  based  on  the  grades  and  the  chips  are  sold  in  different  market 
strata.  Packing  in  attractive  covers  is  undertaken  before  distribution  to  retailers.  The 
survey  suggested  a  margin  of  20-38% to  the  processor,  depending  on  the  size  of  the  unit. 

Problems  associated  with  plantain  supply  channels 

The  basic  problem  lies  with  the  production  system  without  a  spatial  distribution  of  the 
harvesting  season.  As  Figure  4  indicates,  the  peak  harvesting  season  of  commercial 
plantains  is  September-October,  which  coincides  with  the  major  annual  festival  of 
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Grading  &  packing 


Wholesale  processing  unit 


Primary  wholesaler 


Secondary  wholesaler 


Ftetailer 


Wholesale  distibution 


Retail  processing  unit 

 ► 

Retail  distribution 


Consumer 


Rgure  3.  Row  chart  depicting  processing  chainsof  plantain  chips. 
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Rgure  4.  Spread  of  plantain  harvesting  season. 


I&rala.  Although  in  the  lean  periods  of  harvest  i.e,  the  beginning  and  end  of  the  season, 
bunches  fetch  very  high  prices  in  the  market,  a  glut  is  a  common  feature  in  peak  season. 
This  brings  down  the  price  of  fruits  drastically  since  plantains  have  no  market  other  than 
in  I&rala  State  for  distribution  and  consumption.  Another  glut  is  during  March-y^ril 
when  it  is  a  peak  harvesting  season  in  neighbouring  Tamil  Nadu.  The  annual  planting 
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season  of  i^ril-March  is  mandatory  for  plantain  cultivation  in  Tamil  Nadu  because  of  the 
climate.  The  impact  of  glut  is  so  great  that  the  purchase  price  of  plantains  falls  from  a 
normal  Rs  10-12  per  kg  to  Rs  6-8  at  wholesale  markets.  Producers  and  primary 
wholesalers  are  sometimes  forced  to  go  in  search  of  remunerative  markets  but  by  that 
time  ftilly  matured  bunches  start  ripening. 

The  glut  was  at  a  peak  and  producers  were  badly  hit  vAien  a  nation-wide  truck  strike 
was  observed  in  1997.  The  unfortunate  coincidence  of  the  strike  with  the  peak  plantain 
harvest  season  left  the  growers  with  no  alternative  than  to  dump  the  produce  in  manure 
pits.  Though  railways  made  arrangements  for  wagon  transportation,  it  did  not  prove  a 
successfiil  alternative  to  truck  transportation,  i^art  from  such  man-made  calamities,  at 
times  natural  calamities  like  whirlwinds  and  floods  during  bunch  maturation  change  the 
complete  supply  scenario,  and  eventually  force  the  grower  to  shift  to  other  non- 
perishable  local  cash  crops  Uke  sugarcane  and  cotton. 

Conclusion 

Plantain  is  one  of  the  major  crops  of  Tamil  Nadu  and  I&rala,  being  grown  on  an  esti- 
mated area  of  more  than  25,000  ha.  A  restricted  harvesting  season  and  its  perishable 
nature  makes  the  crop  highly  risky.  This  situation  is  accentuated  by  natural  and  man- 
made  calamities.  Mare  than  six  marketing  channels  were  found  to  be  operating,  of  which 
channel  5,  where  the  crop  passes  directly  from  producer  to  retailer,  was  found  to  be 
efficient  with  reduced  price  spread  and  increased  farmer's  share,  suggesting  that  co- 
operative marketing  by  banana  growers  directly  to  retailers  is  most  efficient.  This 
ensures  a  better  share  to  the  producer  both  for  fresh  consumption  and  for  processing. 

Processing  of  plantains  as  chips  was  found  to  be  mainly  operating  on  a  small  scale 
with  completely  manual  operation  with  the  processed  chips  being  sold  directly  to  the 
consumer.  Processing  of  chips  on  a  larger  scale  has  a  channel  of  wholesaler-retail 
distributor-consumer.  There  is  a  need  for  increased  efficiency  of  chip  processing  units  by 
mechanisation.  A  steady  supply  of  plantains  all  the  year  round  is  an  important  factor  in 
processing,  as  significant  production  is  restricted  to  the  months  of  October-November 
and  February-April.  Augmentation  of  the  plantain  production  system  and  the 
introduction  of  suitable  cultivars  are  required  for  a  regular  supply  of  plantains  so  that 
processing  units  are  made  more  profitable.  Meanwhile  growers'  co-operatives  have 
proposed  projects  for  developing  small  scale  processing  units  near  production  sites  to 
facilitate  conversion  of  the  raw  material  into  its  end  products.  This  would  reduce  the 
risks  involved  in  transportation  and  minimise  the  deterioration  in  quality. 
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Organisation  structure  of  banana 
supply  and  marl^eting 
in  India-a  case  study 


S.  Uma,  H.R  Sngh,  M.  Dayarani  and  K.J.  Jeyabaskaran 


Resume  -  Organisation  de  I'approvisionnement  et  des  circuits  de  commercialisa- 
tion de  la  banane  en  Inde  —  etude  de  cas 

La  banane  est  une  importante  culture  fruitiere  en  Inde  avec  une  production  annuelle  de 
13,2  millions  de  tonnes.  Compte  tenu  de  sa  nature  tres perissable,  la  banane  doit  avoir  un 
systems  de  commercialisation  organise  afin  de  limiter  les  pertes  post-recolte.  En  Inde,  la 
commercialisation  cooperative  de  la  banane  est  en  plein  essor,  maisil  existe  plusieurs  cir- 
cuits de  commercialisation  selon  les besoins specifi ques du  lieu. 

Une  etude  de  cas  a  ete  realisee  sur  la  commercialisation  de  la  banane  Poovan  (Mysore) 
par  les  cinq  circuits  existants.  L'efficacite  commerciale  des  circuits  individuels,  la  marge  de 
profit  des  operateurs  a  differents  niveaux  dont  celui  du  cultivateur,  le  cout  sur  le  marche, 
la  marge  commerciale,  les  fl uctuations  des prix,  la  fourchette  desprix,  l'efficacite  desprix 
etc.  sont  discutes  dans  I'article  en  rapport  avec  les  contraintes  de  production  et  de  com- 
mercialisation. 

Abstract  -  In  India,  banana  is  a  major  fruit  crop  with  an  annual  production  of  13.2 
million  tonnes.  Being  highly  perishable  in  nature,  banana  needs  an  organized  marketing 
system  in  order  to  reduce  the  postharvest  losses.  In  India,  cooperative  marketing  of 
banana  is  gaining  momentum,  but  a  number  of  marketing  channels  exists  according  to 
location  specifi c  needs. 

A  case  study  was  conducted  involving  the  marketing  of  Poovan  (t^ysore)  banana  through 
five  different  channels.  Marketing  efficiency  of  individual  channels,  profit  margin  of 
operators  at  different  levels  including  the  grower,  market  cost,  market  margin,  price 
fl  uctuations,  price  spread,  price  efficiency  etc.  are  discussed  in  the  paper  with  respect  to 
production  and  marketing  constraints. 


Introduction 

Banana  is  widely  grown  in  India  and  has  great  socio-economic  significance  interwoven 
with  the  cultural  heritage  of  the  country.  India  is  credited  with  being  the  largest 
producer  of  bananas  in  the  world.  Ihey  cover  an  area  of  400,000  ha.  with  an  annual 
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production  of  13.2  million  tonnes  and  form  an  important  crop  for  the  farmer,  providing 
security  of  food  and  income  (Negj  et  al.  1998).  Over  the  last  decade  India  has  witnessed 
unprecedented  growth  in  production  and  productivity  owing  to  the  adoption  of  improved 
production  technology  (Singh  and  Uma  1996).  With  the  growing  population  and 
enhanced  awareness  among  the  masses  about  health  and  nutritional  aspects  of  banana, 
the  country's  requirement  in  the  next  20  years  is  expected  to  be  25  million  tonnes.  This 
enhanced  production  must  be  achieved  through  increased  production  and  reduced  post- 
harvest  losses.  In  India,  post-harvest  losses  amount  to  more  than  30%  (Anon.  1978) 
owing  to  a  number  of  factors  including  poor  banana  supply  channels  and  untimely 
marketing.  This  paper  provides  an  overview  of  the  banana  industry,  the  main  commercial 
varieties,  organisational  structure  and  banana  supply  channels. 

The  banana  industry 

In  India,  there  has  been  a  spectacular  increase  in  production,  which  has  risen  from 
1.5  million  tonnes/annum  in  1955  to  13.2  million  tonnes  for  1995-96.  Thus  banana  has 
emerged  as  the  country's  number  one  fruit  with  respect  to  production.  It  contributes 
3 1.05% of  the  total  production  from  12.28% of  the  area  under  fruit  crops.  The  area  under 
production  has  grown  from  210,000  ha.  in  1962  to  400,000  ha.  in  1995-96.  The  traditional 
banana  growing  states  are  I&rala,  Tamil  Nadu,  Karnataka,  Andhra  Pradesh,  Maharastra, 
Bihar  and  North-eastern  States,  while  Uttar  Pradesh,  Gujarat,  Orissa,  Rajasthan, 
Andaman  &  the  Nicobar  Islands  are  the  states  which  ventured  into  banana  cultivation 
recently.  These  regions  have  varying  agro-climatic  conditions  suited  to  banana 
cultivation  and  with  a  wide  choice  of  cultivars,  productivity  has  taken  a  leap. 

India  is  a  vast  country  with  a  large  area  under  commercial  banana  cultivation  and  it 
enjoys  varied  agro-climatic  conditions.  Being  one  of  the  centres  of  origin  for  Musa,  a 
wide  array  of  cultivars  belonging  to  various  genomic  groups  are  under  commercial  cul- 
tivation (Uma  and  Singh  1996) .  The  growers  range  from  rich  commercial  entrepreneurs 
to  poor  backyard  growers.  Though  in  this  paper  efforts  are  made  to  discuss  orga- 
nisational structure  of  banana  supply  and  marketing  within  the  country  as  a  whole, 
production  sites  and  destinations  vary  with  variety. 

Cultivars  of  commerce 

Cavendish  clones  (AAA)  are  the  extensively  grown  clones  in  the  country  catering  to  the 
banana  needs  of  the  people.  They  contribute  48.4%of  the  area  under  banana  cultivation 
and  68.29%  of  its  total  production.  All  banana  growing  states  invariably  have  an  area 
under  Cavendish  cultivation  and  the  clones  include  mainly  Robusta  and  Dwarf 
Cavendish  with  various  synonyms.  To  this  group  Grand  Naine  is  a  new  introduction  with 
an  increasing  trend  in  area  owing  to  its  high  productivity.  Distribution  of  Cavendish 
clones  is  restricted  to  the  dry  tracts  of  western  India,  Maharastra,  Gujarat,  parts  of 
Madhya  Pradesh,  Central  Andhra  Pradesh,  Tamil  Nadu,  Bihar  and  Northern  Karnataka 
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Table  1. 

Area  and  production  of  fruits  in  India  (1995-96). 

9. 

Fruits 

Area 

Production  (tonnes) 

No. 

(ha) 

1. 

Apple 

217  146 

1  214  652 

2. 

Banana 

433  019 

13  095  087 

3. 

Citrus 

454  062 

3  798  271 

4. 

Grapes 

35  620 

603  596 

5. 

Guava 

131  625 

1  501  296 

6. 

Litchi 

48  570 

364  61 3 

7. 

Mango 

1  283  030 

10  810  957 

8. 

Papaya 

60  921 

1  329  668 

9. 

Pineapple 

71  275 

1  071  168 

10. 

Sapota 

47  735 

569  651 

11. 

Others 

574  280 

7  1 48  052 

Total 

33  57  283 

41  507  Oil 

where  Sigatoka  incidence  is  low.  In  other  states  it  is  cultivated  with  a  mild  compromise 
with  the  season.  The  northern  Indian  banana  market  is  catered  mainly  for  by 
southwestern  India,  especially  the  Maharastra,  Bhusawal,  Jalgaon  belts,  growing  mainly 
Dwarf  Cavendish,  which  is  also  supplied  to  the  Bombay  market.  Bunches  are  assembled 
at  various  centres  covering  3-5  villages  and  taken  to  the  nearest  railway  station  for 
transporting  to  New  Delhi  wholesale  market.  This  acts  as  a  transit  market  from  where 
bunches  are  shifted  to  Himachal  Pradesh,  Haryana,  \\6stern  Uttar  Pradesh,  Punjab  and 
Northern  Rajasthan.  Ethylene-induced  ripening  may  or  may  not  be  imposed  before 
sending  the  bunches  to  the  above-mentioned  final  markets  depending  on  the  need. 

Poovan  (AAB -Mysore)  is  the  second  largest  dessert  cultivar  after  Cavendish  group  of 
the  Indian  banana  industry,  with  18.42%  of  the  area  under  cultivation  and  contributing 
17.44%of  total  banana  production.  Unlike  Cavendish  clones,  the  sweet/sour  fruit  of  Poovan 
has  a  restricted,  region-specific  demand  and  market.  The  largest  area  of  83,000  ha.  is  in 
Tamil  Nadu  followed  by  Bihar,  Andra  Pradesh,  Kerala  and  North-Eastern  States  which  are 
also  the  traditional  Poovan  cultivation  belts  of  the  country.  Karnataka  has  Poovan 
cultivation  in  some  parts  of  Coorg,  South  Canara  and  North  Canara. 

Poovan  grown  in  Tamil  Nadu  is  largely  consumed  within  the  state  especially  for 
oflfering  to  god,  with  surplus  production  moving  to  the  Bangalore  market  in  Karnataka 
and  other  major  fruit  markets  of  Kerala.  Poovan  grown  in  Andhra  Pradesh  (Karpura 
Chakkarakeli)  has  statewide  distribution.  Similarly  Cheeni  Champa  (Poovan)  produced 
in  Northern  Bihar  caters  to  its  own  state  needs  and  the  surplus  is  also  sent  to  \^fest 
Bengal  and  Eastern  Uttar  Pradesh.  Assam  and  Arunachal  Pradesh  (N-E  States)  have  a 
few  commercial  plantations  located  around  specific  demand-orientated  markets. 

Nendran  ( AAB-Plantain)  is  the  largest  dual-purpose  cultivar,  grown  exclusively  in 
southern  India.  Its  share  is  6.43%  of  the  total  area  and  5.87%  of  the  total  production. 
Although  it  is  grown  both  in  Kerala  and  Tamil  Nadu,  its  main  consumption  is  in  t^rala. 
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But  some  is  also  transported  to  Bombay  and  Bangalore  markets  and  exported  to  Arab 
countries  either  as  fresh  fruit  or  as  processed  products  like  chips  to  cater  for  the  needs 
of  I&ralites  settled  in  these  places. 

Rasthali  ( AAB-Silk)  is  another  elite  cultivar  of  commerce  fetching  premium  prices 
in  the  market.  Its  production  is  fairly  evenly  distributed  in  all  southern  and  eastern 
states  catering  to  the  specific  needs  of  the  local  markets.  In  Tamil  Nadu,  Kanyakumari, 
Trichy  and  Tirunelveli  districts  contribute  most  of  the  Rasthali  production,  vstiich  finds 
its  market  in  Qiennai  and  other  Northern  districts.  In  Karnataka,  southern  districts 
especially  Mysore  and  Bangalore  produce  Rasabale  (Silk)  which  gets  distributed  to 
central  and  eastern  districts.  As  Amrithpani,  its  production  is  distributed  in  pockets  of 
Andhra  Pradesh  and  consumed  locally.  Bihar  has  its  restricted  cultivation  in  its  northern 
districts  by  the  name  Malbhog  and  caters  to  local  needs. 

Ney  Poovan  (AB-Safed  Velchi)  is  the  only  diploid  cultivar  under  commercial 
cultivation  in  the  southern  states  of  Karnataka,  Kerala  and  parts  of  Tamil  Nadu. 
Cultivation  in  south  central  Karnataka  is  on  par  with  Cavendish  clones  fetching  better 
prices  of  Rs  10-15  per  kg  in  the  market  and  most  of  its  production  is  marketed  locally. 

Monthan  and  Bluggoe  (ABB)  these  culinary  cultivars  do  not  have  any  specific  area 
under  commercial  cultivation,  but  all  the  orchards  and  homestead  gardens  have 
sufficient  plants  whose  bunches  are  sent  to  village  or  local  markets  depending  on  the 
demand. 

India,  being  one  of  the  centres  of  origin,  has  a  large  number  of  cultivars  apart  from 
the  above-mentioned  commercial  clones.  This  situation  favours  the  selection  of  a  variety 
of  demands  suited  to  particular  agro-climatic  situations  and  hence  banana  is  made 
available  in  Indian  markets  throughout  the  year,  maintaining  a  continuous  supply  chain 
(Table  2) 

Organisational  structure  of  banana  supply 
and  marketing  in  India 

This  has  well-defined  marketing  features  which  differ  with  respect  to  variety  and  other 
factors.  The  majority  of  banana  supply  and  marketing  is  governed  by  the  private  sector 
except  in  some  cases  where  co-operatives  handle  the  marketing  in  some  states  (Acharya 
and  Agarwal  1987).  The  perishable  nature  of  the  fruit  forces  the  markets  to  be  short- 
lived and  fresh  transactions  are  effected  with  daily  new  arrivals.  Unlike  for  other 
commodities,  cash  sales  are  most  common  where  money  payment  is  made  immediately 
after  every  transaction.  In  India  fruits  have  special  marketing  yards  and  banana  is  no 
different.  Banana  markets  are  specialized  markets  located  in  all  big  cities  and  most  of 
the  marketing  functions  are  followed  in  a  yet  to  be  regulated  manner.  The  primary 
wholesale  market  is  the  major  marketing  yard  for  all  commercial  clones  in  the  country. 
Irrespective  of  the  location  of  the  farm,  the  bunches  are  transported  by  the  grower  to  the 
nearest  town.  In  some  cases,  the  bunches  are  sold  by  farmers  to  the  preharvest 
contractor  even  before  the  harvest,  who  pays  them  50%of  the  cost  in  advance.  At  harvest 
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Table  2.  Monthly  spread  of  varieties  for  the  banana  supply  chain. 

Season 

Variety 

Source  state 

January-March 

Poovan 

Tamil  Nadu,  Andhra  Pradesh 

Nendran 

Tamil  Nadu,  Kerala 

Ney  Poovan 

Karnataka 

P.P.  A  rati 

Andhra  Pradesh,  Karnataka 

Dwarf  Cavendish 

Maharashtra 

Rasthali 

Northeastern  States 

IVlonthan 

Tamil  Nadu,  Andhra,  Pradesh  Northeastern  States 

April-June 

Karpuravalli 

Tamil  Nadu 

Poovan 

Tamil  Nadu,  Bihar,  Andhra  Pradesh 

ri\A/arf  C^\/pnH icih/ 

VV  Cl  1  1    \JCl vol  1  U  1  ol  If 

Cavendish  clones 

M  ?ih ?ira*5h t r;^  (^iiiarsth   K;^rn?it;^kp  Rih?ir 

IVI  dl  Idl  dot  1  LI  d,  \_^UJ  didlll,  r\dllldLdi\d,  l_}|lldl 

Rasthali 

Kerala,  Tamil  Nadu,  Bihar 

Monthan 

Tamil  Nadu,  North-Eastern  States,  Andhra 
Pradesh,  Bihar. 

July-September 

Poovan 

Tamil  Nadu,  Kerala,  Bihar,  Northeast 

Cavendish  clones 

Gujarat,  Karnataka,  Maharashtra 

Rasthali 

Tamil  Nadu,  North-East,  Bihar 

Ney  Poovan 

Tamil  Nadu,  Karnataka,  Kerala 

Monthan 

Thella  Chakkarakeli 

Andhra  Pradesh,  Bihar,  Northeast 

October-Decem  ber 

Poovan 

Tamil  Nadu,  Kerala,  Andhra  Pradesh,  Bihar 

Cavendish  clones 

Karnataka,  Andhra  Pradesh 

Rasthali 

Tamil  Nadu,  Kerala,  Bihar 

Ney  Poovan 

Tamil  Nadu,  Karnataka,  Kerala 

Monthan 

Bihar 

Bluggoe 

the  bunches  are  transported  to  the  primary  wholesale  market  by  the  grower  or  by  the 
preharvest  contractors.  Secondary  wholesale  markets  are  the  ones  located  some  distant 
away  to  receive  the  bunches  from  the  major  area  of  production  eg.  Azad  market  in  New 
Delhi.  Through  the  transit  centres  bunches  get  distributed  to  other  northern  Indian 
states  and  markets. 

Procurement  of  bunches  is  usually  undertaken  by  the  producer  himself  or  by  the 
preharvest  contractors  (PHQ  who  bear  the  full  responsibility  for  harvesting,  shifting, 
transporting  and  unloading  in  the  primary  wholesale  markets.  In  some  cases, 
procurement  from  a  group  of  producers  is  also  undertaken  by  the  PHGs.  Grading  and 
sorting  is  mainly  done  in  the  marketing  yard  for  the  convenience  of  price  fixing.  Though 
there  is  no  definite  yardstick  for  grading  and  sorting,  the  size  of  the  bunch  and  external 
fruit  appearance  determine  the  quality  of  the  produce.  The  fixing  of  lowest  prices  is  done 
by  the  auctioneers  in  the  market.  Auctioning  is  either  open,  where  the  bids  are 
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announced  loudly,  or  underhand  (Hatha  type)  wtiere  the  price  is  communicated  through 
defined  finger  signals  under  a  cloth  cover.  This  is  usually  practised  in  village  markets  and 
lot  of  malpractice  occurs  to  exploit  the  grower.  The  lot  is  auctioned  and  the  highest 
bidder,  the  commission  agents  or  the  primary  wholesaler,  buys  the  lot  for  which  cash 
payment  is  made  on  the  spot  either  to  the  farmer  or  to  the  PWS  as  the  case  may  be.  Then 
the  deal  is  fixed  with  a  secondary  wholesaler  located  elsewhere  in  a  distant  market  and 
on  the  same  day,  bunches  are  transported  to  their  destination  (secondary  wholesale 
markets.).  At  the  secondary  wholesale  market,  rates  are  fixed  depending  on  the  demand 
and  sold  to  the  retailers.  Second  level  grading  and  sorting  is  effected  at  this  stage  just 
before  the  bunches  reach  the  consumer.  The  bunches  move  from  production  site  to  their 
destiny  mostly  by  trucks,  lorries  and  railway  wagons.  But  at  the  primary  assembling  stage 
individual  farmers  transport  the  bunches  either  by  tractor  and  trailer,  camel  carts  or 
bullock  carts  without  any  specialised  packing  material  (Table  3).  Banana  leaves  and  leaf 
sheaths  are  used  as  natural  packing  material  and  bunches  are  tightly  packed  to  avoid 
shaking  and  bruising  of  the  fruits.  But  still  mechanical  injury  occurs  due  to  compression, 
impact  and  vibrations.  The  movement  of  bunches  from  the  primary  market  to  the 
secondary  market  and  then  to  the  terminal  market  is  through  trucks  and  lorries.  Seeing 
the  demand  and  need,  Indian  railways  have  facilitated  fruit  transportation  by  means  of 
exclusive  wagons  at  concessionary  rates.  To  reduce  losses  during  post -harvest  processes 
government  is  planning  to  provide  refrigerated  transport  facilities  for  selected  com- 
modities including  bananas. 

Major  banana  marketing  channels  in  India: 

ChanneM   Grower        Co-operative     Secondary  Tertiary     s»   Retailer  Consumer 

society  wholesaler  wholesaler 

in  transit  market    in  terminal 
market 


Channel  2  Grower  3^    Primary  Secondary      >-    Tertiary  Retailer  Consumer 

wholesaler        wholesaler  wholesaler 
in  transit  market    in  terminal 
market 

Channel  3  Grower  >■    Primary      >■    Secondary  Retailer  >■  Consumer 

wholesaler  wholesaler 


Channel  4  Grower  5^    Preharvest  3^    Primary  Secondary       Retailer  Consumer 

contractor        wholesaler  wholesaler 

Channels  Grower's      Primary  Secondary  Retailer  5*  Consumer 

Association  wholesaler  wholesaler 

Transport  cost  of  the  bunches  from  the  production  site  to  the  primary  wholesale 
market  accounts  for  50%  of  the  total  marketing  cost  and  is  higher  when  done  by  hired 
bullock  and  camel  carts.  Farmers  are  forced  to  rely  on  these  for  want  of  well-developed 
roads  and  truck  transport  facilities  in  rural  India. 
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Table  3.  Different  stages  of  banana  marketing  and  mode  of  transportation. 


Stage  of  marketing 


Transported  by 


lUlode  of  transport 


1.  From  field  Farmer  or  preharvest  contractor     Head  loads (8-1 0%),  bullock  cart 
to  the  village  market  and  hand  cart  (60-62%),  camel 

or  primary  cart  (2-3%),  tractors  (20-25%), 

wholesale  market  Cycle  trollies  (1  -3%) 


2.  From  village  market     Commission  agents 
or  primary  wholesale 
market  to  secondary 
wholesale  market 


Trucks  (25%),  lorries  (30%), 
railway  wagons  (30%),  bullock 
and  hand  cart  (15%) 


3.  Secondary  wholesale    Fietailer  or  consumer 
market  to  consumer 


Head  loads,  bicycles,  market, 
hand  carts,  camel  or  bullock  carts 


Though  grading  standards  are  available  for  a  number  of  other  perishable 
commodities,  banana  lacks  definite  yardsticks  for  grading  for  the  local  market.  But 
compulsory  grading  and  pre -shipment  inspection  have  been  in  force  since  1981  (Anon, 
1980).  Even  though  packing  is  considered  a  powerful  marketing  tool,  it  is  not  an 
important  operation  with  respect  to  banana  marketing.  The  total  quantity  produced  is 
consumed  internally  and  bunch  or  hand  selling  is  in  vogue.  But  recently  polythene 
packing  of  four  or  six  fruits  is  found  to  attract  buyers'big  cities  like  in  New  Delhi, 
Bombay,  Bangalore  etc.  It  may  not  be  long  before  packed  bananas  are  sold  in  India. 

Storage  is  another  important  marketing  operation  \\tiereby  the  bunches  are  stored 
for  a  short  while  just  before  being  sold  to  the  consumers.  At  farm  level  the  concept  of  the 
zero  energy  chamber  has  been  introduced  where  double  lined  brick  structures  of  height 
5  ft  -  10  ft  are  raised  with  sand  filling  in  between  the  walls.  \\&ter  pipelines  are  run  all 
through  the  structure  to  keep  the  sand  wet  throughout.  Usually  the  inside  temperature  is 
7-10°C  less  than  ambient  temperature  and  shelf  life  of  fruit  is  enhanced  by  7-10  days 
depending  on  variety.  Cold  storage  facilities  for  banana  are  yet  to  be  popularised  because 
of  some  inherent  properties  of  banana  like  susceptibility  to  chilling  injury.  At  present 
most  of  the  cold  storage  facilities  are  in  the  private  sector  and  the  National  Commission 
on  Agriculture  has  recommended  the  co-operatives  and  public  sector  undertakings 
initiate  provision  for  cold  storage  facilities  at  production  sites  and  terminal  markets. 

To  fix  fair  prices  for  the  bunches  irrespective  of  the  markets  and  places,  the  National 
Horticulture  Board  (NHB)  is  trying  to  develop  good  market  information  through  market 
intelligence  services  and  market  news.  Hie  prices  are  regularly  aired  through  All  India 
Radio  and  Doordarshan.  NHB  has  developed  a  database  for  horticultural  crops  (Negi  et 
al.  1998)  including  banana  from  the  information  network  received  from  a  number  of 
state  and  central  government  agencies  to  provide  an  overview  and  analyse  the  inherent 
problems  in  marketing. 
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National  agencies  involved  in  data  collection  and  development  of  a  horticulture 
database 


Directorate  of  Agriculture 


Database  on  horticultural 
crops  in  India 


Directorate  of  Horticulture 


Ftegional  officesof  NHB 


State  Agricultural 
Universities  and  private 
sectors 


Agricultural  produce 
market  committees 
of  wholesale  markets 


Directorate  of  economics 
and  statistics 


International  agencies  involved  in  assembling  data  on  production  and  trade 


FAO  database 


Database  on  tropical 
commodities 
and  market  news 


FAO  datastate 


International  World 
Trade  center  UNC- 
TAD/WTO 


USDA 


Centre  for  international 
cooperatives 


Economic  and  social 
Cksmmission  for  Asia 
and  Pacific  (ESCAP) 


^^4th  all  this  back  up,  to  protect  the  farmers  from  unprofitable  sales  and  ensure 
better  returns,  channelling  of  banana  marketing  is  facilitated  by  some  of  the  orga- 
nisations at  various  central,  state  and  producer  levels. 
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Marketing  institutions  facilitating  marl<eting 
in  India 

Some  of  the  important  institutions  in  the  general  field  of  agricultural  marketing  are 

•  State  Trading  Corporation  (STQ, 

•  Food  Corporation  of  India  (FQ) , 

•  National  Agricultural  Co-operative  Marketing  Federation  (NAFED) , 

•  Directorate  of  Marketing  and  Inspection  (Govt,  of  India) , 

•  Agricultural  marketing  departments  and  Agricultural  marketing  boards, 

•  State  and  lower  level  Co-operative  marketing  societies  and 

•  Consumer  co-operative  stores. 

Qf  all  these,  Co-operative  marketing  societies  contribute  a  lot  towards  putting  right  a 
number  of  marketing  anomalies.  These  organisations  are  the  associations  of  producers 
for  collective  marketing  of  their  produce,  using  a  capitalistic  approach.  Maharashtra 
Banana  Growers  Association  and  Gujarath  Growers  Association  have  proved  successfiil 
in  terms  of  better  marketability  of  fruits  throughout  the  country,  with  reduced  marketing 
cost  and  margins.  Some  co-operatives  extend  the  annual  credit  facilities  to  the  growers 
whose  paybacks  are  monitored  either  at  harvest  or  at  marketing.  With  better  networking, 
up-to-date  market  information  is  made  available  to  the  farmers.  Where  required,  co- 
operative societies  act  as  government  agents  for  procurement  of  bunches  from  their 
members  for  fiirther  distribution. 

HOPCOMS,  a  multi-commodity  organisation  in  Karnataka  has  set  a  milestone  in  co- 
operative marketing.  This  is  a  semi-government  organisation  with  a  board  headed  by  a 
Managing  Director.  This  undertakes  procurement  of  the  fruit  from  farmers  and 
marketing  at  a  rate,  which  ensures  minimum  price  support  to  the  growers.  Bunches  are 
distributed  and  sold  through  the  series  of  HOPCOM  outlets  which  have  mushroomed  in 
residential  aieas  in  Bangalore  city. 

These  institutions  help  to  achieve  the  basic  objectives  of  an  efficient  marketing 
system,  to  ensure  remunerative  prices  to  the  banana  growers  by  reducing  marketing 
costs  and  margins.  This  enables  fruit  to  be  provided  the  consumers  at  reasonable  prices 
and  assists  the  country's  economic  development.  But  since  a  number  of  defects  of  the 
Indian  marketing  system  have  been  understood,  improvement  can  be  implemented 
effectively.  Some  of  the  areas  \\4iere  improvement  is  possible  are  discussed  below. 


Problems  of  the  Indian  banana  marketing 
industry  and  potential  solutions 

India's  banana  marketing  infrastructure  offers  poor  fruit  supply  to  consumers  and  low 
returns  to  the  grower  despite  the  fact  that  country  is  the  largest  banana  producer  and 
with  higher  productivity.  Some  basic  structural  deficiencies  in  the  marketing  system  are 
found  to  be  responsible  for  the  present  situation. 

Illiterate  and  ignorant  growers  have  been  manipulated  by  the  wholesalers  and 
middlemen  who  determining  the  market  and  influence  prices.  The  lack  of  healthy 
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competition  in  banana  and  plantain  marketing  also  results  in  inefficient  distribution  and 
poor  economic  returns. 

Insufficient  free  flow  of  technological  achievements  and  improvements  down  to  the 
grass-root  level,  or  else  poor  monitoring  by  government  agencies. 

No  control  over  product  quality,  economic  transparency  and  prices,  along  with  an 
oligopolistic  and  oligopsonistic  market  structure,  have  had  an  unfavourable  impact. 

Grower  -  based  co-operative  system  - 
a  potential  solution 

Growers  working  as  individuals  lack  any  control  over  their  produce  and  cannot 
determine  the  price,  which  has  slipped  into  the  hands  of  the  wholesaler  and  other 
middlemen.  Given  the  present  scenario  with  limitations  to  India's  processing  industry, 
opportunities  available  to  farmers  are  also  limited.  Generally  the  producer  fails  to  get 
any  economic  gains  with  loosely  knit  voluntary  organisations  and  farmer's  unions. 

The  members  of  marketing  co-operatives  or  voluntary  associations  or  trader's  unions 
such  as  the  ones  affiliated  with  the  National  Dairy  Development  Board  (NDDB)  in  New 
Delhi  have  experienced  higher  gains  from  direct  market  sales  of  bananas  along  with 
other  commodities  as  against  the  producers  who  operate  independently.  Members  of 
NDDB  do  not  present  competition  to  other  members  and  work  effectively.  The  vertically 
and  horizontally  integrated  co-operative  system  with  the  system  of  sharing  of  benefits 
offers  better  chances  of  prices  not  going  below  the  minimum  threshold  level  where 
farmers  experience  distress  unprofitable  sale  of  bunches.  This  determines  the  control 
over  produce,  supply,  quality  and  price. 

Viewing  these  advantages,  banana  growers  are  left  only  with  the  option  of  pooling 
their  produce  to  have  better  marketing  by  establishing  growers'co-operatives  at  grass 
root  level.  Co-operatives  work  with  the  common  objective  of  maximising  economic 
returns  to  the  producer,  irrespective  of  theii'  way  of  working  and  organisational  struc- 
ture. If  need  be,  they  can  be  made  quasi-governmental  and  make  market  regulations. 
This  co-operative  system  backed  by  a  sound  market  intelligence  system  offers  a 
disciplined  and  regulated  marketing  channel  for  banana  which  ensures  fair  trading  and 
higher  returns  as  against  the  present  situation  of  exploitation  of  growers  and  consumers. 
As  a  next  course  of  action,  co-operatives  are  also  requfred  to  work  towards  the  areas  of 
banana  marketing  which  are  yet  to  be  standardised,  namely  handling,  grading,  storage 
and  more  emphatically  towards  processing.  This  ensures  price  security  during  banana 
gluts  in  peak  seasons. 

Conclusion 

•  In  India,  banana  marketing  is  a  multi-stage  process  which  includes  accumulation, 
transportation,  grading,  distribution  etc. 

•  For  the  improvement  and  development  of  the  marketing  structure,  a  co-ordinated 
approach  aimed  at  removing  all  the  weak  links  in  the  marketing  chain  is  essential. 
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•  A  package  of  improved  marketing  services  in  the  form  of  regulated  co-operative  mar- 
kets, facilities  for  grading,  weighing,  storing,  transporting,  handling  and  finance  pro- 
vision is  to  be  made  available  to  ensure  the  producer  a  fair  return  from  his  produc- 
tion effort  and  a  better  share  in  the  price  paid  by  the  consumer  by  fixing  an 
appropriate  support  price  and  procurement  price  etc. 

•  Market  research  programmes  should  be  oriented  to  the  developing  of  an  orderly  and 
efficient  marketing  system. 

•  Though  the  National  Horticulture  Board  (NHB)  has  developed  a  very  good  marketing 
intelligence  to  disseminate  marketing  information  regarding  horticultural  produce  to 
the  interested  parties,  commodity  intelligence  bulletins  exclusively  for  banana  need 
to  be  pubhshed. 

•  Now,  India  is  entering  an  era  of  surplus  banana  production.  Thus,  it  is  a  crucial  time 
for  developing  a  systematic  banana  marketing  channel  and  extending  its  range  to 
foreign  countries  by  improving  the  shelf  life  period  and  storage  and  export  facilities. 

•  In  India,  the  National  Research  Centre  on  Banana,  Trichy,  has  been  showing  keen 
interest  in  testing  the  zero  energy  chamber  storage  for  banana  for  increasing  shelf 
life  at  production  sites.  Developing  new  banana  varieties  with  prolonged  shelf  life 
period  and  export  qualities  etc.  are  the  areas  of  primary  interest. 

•  In  the  present  situation  of  the  country,  even  after  attaining  self  sufficiency  in  and 
surplus  production  of  banana,  India  is  not  able  to  compete  in  the  international  mar- 
ket for  banana  export  due  to  the  presence  of  bottlenecks  in  marketing  channels  and 
gaps  in  production  with  good  export  quality.  The  responsibility  for  rectifying  all  these 
problems  lies  with  scientists,  government  and  economists  working  on  marketing 
channels  and  post  harvest  technology  of  banana. 

References 

Acharya  S.S.  &N.L.  Agarwal  1987.  Agricultural  Nfarketing  in  India.  Oxford  and  IBH  publishing  Co. 

New  Delhi,  India.  380  pp. 
Anonymous.  1978.  Qop  losses  in  developing  countries  by  the  US  National  Research  Council. 

312  pp. 

Anonymous.  1980.  Commodity  survey  reports.  Fruits  and  vegetables.  Published  by  Directorate  of 

Mirketing  and  Inspection,  Ministry  of  Agriculture  and  Rural  Development,  Govt,  of  India,  Fari- 

dabad  and  ISfegpur.  188  pp. 
Negi  J.P.,  lilyMtra  &  H.K  Dabas.  1998.  Indian  Horticulture  Database.  National  Horticulture 

Board.,  Ministry  of  Agriculture,  Govt,  of  India,  gurgoan-122  015,  India.  490  pp. 
Singh  HP.  &S.  Una.  1995.  Current  approaches  and  future  opportunities  for  improvement  of  major 

Musa  types  present  in  Asia  and  Pacific  regions  -  Silk  and  Pome  (AAB  dessert  types).  Pp.  149- 

163  in  New  Frontiers  in  Resistance  Breeding  for  Nematodes,  Fusarium  and  Sigatoka  (Prison 

E.A,  Horry  J.P.  and  D.  De  Wiele,  eds).  IMBAP,  M^ntpellier,  France. 
Singh  HP.  &S.  Uma.  1996.  \&rietal  Situation  of  Banana  in  India.  Article  published  in  the  Souvenir 

released  during  the  Conference  on  "Challenges  for  Banana  Production  and  Utilization  in 

2P'  century  held  at  Trichy  India,  Sept.  24-25, 1996. 


Copyrighled  malerial 


Copyfighled  malarial 


Session  4 

Systemesde  productions 
Production  ^sterns 


Copyfighled  malarial 


Copyfighled  malarial 


635 


Synthese  des  discussions 


Dix  communications  sont  presentees  au  cours  de  cet  atelier,  a  la  suite  d'un  expose  intro- 
ductif  qui  fait  ressortir  la  necessite  d'etablir  une  typologie  des  sj^temes  de  culture  des 
bananiers  et  bananiers  plantain,  et  de  quantifier  les  flux  de  matieres  et  d'elements 
nutritifs  au  sein  d'un  systeme  et  de  son  environnement. 

La  majorite  des  communications  concerne  I'Afrique,  mais  quelques-unes  portent 
egalement  sur  I'Amerique  latine  et  I'Asie.  II  est  clair  que  les  systemes  de  production  de 
bananes  et  bananes  plantain  se  caracterisent  par  une  grande  diversite  sur  le  plan  des 
conditions  ecologiques  comme  des  pratiques  culturales.  Quelques  tentatives  sont  en 
cours  pour  etablir  une  typologie  de  ces  systemes  sur  la  base  de  criteres  socio-econo- 
miques,  du  type  de  communaute  vegetale  et  du  role  des  bananiers  et  bananiers  plantain 
dans  le  systeme.  Des  outils  methodologiques  sont  mis  au  point  a  partir  des  observations 
faites  in  situ.  Dans  ce  domaine,  les  espaces  de  production  servent  de  «  laboratoire  » 
pour  les  chercheurs.  II  convient  de  developper  le  concept  d'«  observatoires  perma- 
nents  ». 

Les  recommandations  formulees  a  Tissue  de  cet  atelier  mettent  I'accent  sur  la  neces- 
site d'elaborer  des  methodologies  communes  pour  etudier  les  systemes  de  culture  des 
bananiers  et  bananiers  plantain,  et  d'etablir  un  reseau  d'«  observatoires  permanents  ». 
En  outre,  il  est  indispensable  de  proceder  a  une  caracterisation  typologique  des  divers 
systemes  de  production  bananiere  et  d'en  evaluer  la  durabilite  a  I'aide  de  donnees  quan- 
titatives  sur  les  flux  de  matieres  et  d'elements  nutritifs  au  sein  d'un  s)«teme  et  de  son 
environnement. 
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Workshop  overview 

Ten  communications  are  presented  for  this  workshop,  following  an  introductory  paper 
which  gives  emphasis  to  the  need  to  establish  a  typological  classification  for  banana  and 
plantain  cropping  systems  and  the  need  to  quantify  the  flux  of  matters  and  nutrients 
within  the  system  and  with  its  environment. 

The  majority  of  the  reports  from  this  workshop  concern  Africa,  but  Latin  America 
and  Asia  are  also  represented.  It  is  clear  that  banana  and  plantain  production  systems 
are  characterised  by  great  diversity  in  terms  of  ecological  conditions  and  management 
practices.  Some  tentative  classifications  on  the  typology  of  these  systems  are  being  at- 
tempted, based  on  socio-economic  criteria,  as  well  as  type  of  plant  community  and  the 
role  of  bananas  and  plantains  in  the  system.  Methodological  tools  are  being  developed, 
based  on  field  observations  conducted  in  situ.  In  this  respect  the  production  area  serves 
as  a  "laboratory"  for  the  researcher.  This  concept  of  permanent  "observation  systems" 
could  be  fiirther  developed. 

As  a  result  of  this  workshop,  it  is  recommended  that  common  methodological 
approaches  should  be  fiirther  developed  to  study  banana  and  plantain  cropping  systems, 
and  a  network  of  "permanent  observation  systems"  could  be  established.  In  addition, 
typographical  characterization  of  the  diverse  banana  production  systems  is  required,  as 
well  as  an  assessment  of  the  sustainability  of  these  systems.  Sustainability  would  be 
judged  according  to  quantitative  data  characterizing  the  flux  of  matters  and  nutrients  in 
the  system  with  its  environment. 
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Introduction 

Banana  cropping  systems: 
characterisation,  dynamics  and 
modelling  in  view  of  improving 
the  management  of  soil  fertility 


Bruno  Delvaux 


Resume  -  Les system es de  culture  du  bananier  :  caracterisation,  dynamique  et 
modelisation  en  vue  de  ramelioration  de  la  fertilite  dessols 

Les  bananiers  et  les  bananiers  plantain  sont  des  cultures  t res  exigeantes  en  eau  et  en  ele- 
ments nutritifs.  lis  sont  cultives  dans  des  systemes  de  culture,  sous  des  climats  et  des 
conditions  de  sol  varies.  D'une  maniere  tresgenerale  on  peut  distinguer  deux  categories : 
^stemesde  culture  a  haut  niveau  d'intrantset  ^stemesde  culture  traditionnels. 
Les  systemes  a  haut  niveau  d'intrants  ant  longtemps  regu  des  apports  importants  de  la 
recherche,  port  ant  essentiellement  sur  ^augmentation  de  la  performance  de  la  culture  et 
particulierement  sur  I'utilisation  de  cultivarsa  haut  rendement,  I'adaptation  des  pratiques 
de  conduite  de  la  culture  aux  contraintes  specifiques  du  site,  et  la  lutte  centre  les  rava- 
geurset  les  maladies. 

II  est  trompeur  de  regrouper  en  une  seule  categorie  les  ^stemes  traditionnels  a  faibles 
intrants,  car  lis  recelent  une  grande  diversite  :  bananiers  et  bananiers  plantain  peuvent 
etre  cultives  en  plantation  pure  ou  associes  a  d'autres  cultures  de  types  divers  (arbres, 
tubercules,  legumineuses,  etc.).  Dansce  dernier  cas,  lis  peuvent  ne  pastoujoursetre  la  cul- 
ture principale. 

Une  premiere  etape  dans  la  comprehension  de  tels  systemes  de  culture  concerne  la  des- 
cription de  leur  typologie.  Les  donnees  de  la  litterature  fournissent  ce  type  d'information 
bases  sur  des  etudes  de  cas.  Les  determinants  typologiques  impliquent  surtout  des  cri- 
teres  socio-economiques,  ^atio-economiques  et  spatio-temporels  ainsi  que  les  para- 
metres  ecologiques,  les  pratiques  de  gestion,  et  dans  une  moindre  mesure  les  aspects  lies 
a  la  fertilite  du  sol. 

Les  etudes  typologiques  sont  realisees  surtout  a  I'aide  de  methodologies  semblables  a 
celles  de  I'enquete  diagnostic.  El  les  sont  generalement  effectuees  pour  resoudre  des 
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questions  lieesau  processus  d'installat ion,  a  I'intensifi cation,  et  a  la  baisse  de  fertilite.  Plu- 
sieurs  articles  soulignent  les  bonnes  possibilites  d'amelioration  de  la  performance  de  la 
culture  du  bananier  ou  du  bananier  plantain  dansde  telssystemesde  culture.  Cependant, 
la  plupart  des  etudes  ne  fournissent  pasde  donnees  quantitatives  concernant  le  transfert 
de  fertilite  a  I'interieur  et  a  I'exterieur  du  systeme  de  culture.  Ceci  est  quelque  peu  surpre- 
nant  car  les  flux  de  nutriments  ont  une  importance  fondamentale  pour  la  caracterisation 
de  la  dynamique  de  tels  sy^emes  et  de  leur  durabilite.  Une  telle  caracterisation  se  revele 
importante  pour  la  modelisation,  compte  tenu  de  la  forte  exigence  en  eau  et  en  elements 
nutritifs  des  bananiers  et  des  bananiers plantain. 

Abstract 

Bananas  and  plantains  are  very  high  water  and  nutrient  demanding  crops.  They  are 
cultivated  in  various  cropping  systems  as  well  as  climate  and  soil  conditions.  At  a  very 
high  level  of  discrimination,  two  categories  may  be  distinguished:  high-input  and 
traditional  cropping  ^^^ems. 

The  high-input  systems  have  long  received  high  research  inputs  aiming  at  increasing  crop 
performance  and  focusing  mainly  on  the  use  of  high  yielding  cultivars,  the  adaptation  of 
management  practicesto  site  specifi c constraints,  pest  and  disease  control. 
Considering  the  traditional  cropping  systems  in  one  category  with  low  inputs  is 
misleading  as  it  hinders  recognition  of  a  wide  diversity:  bananas  and  plantains  can  be 
cultivated  in  pure  stands  or  associated  with  other  crops  of  various  type  (tree,  tuber, 
legumes,  etc.).  In  the  latter  case,  they  may  not  always  be  the  main  crop. 
A  first  step  in  the  understanding  of  such  cropping  systems  concerns  the  description  of 
their  typology.  Literature  data  indeed  provide  such  information  related  to  case  studies. 
Typological  determiners  involve  mostly  socioeconomic,  spatioeconomic  and  spatio- 
temporal  criteria  as  well  as  ecological  parameters,  management  practices,  and  to  a  lesser 
extent,  soil  fertility  aspects. 

Typological  studies  are  carried  out  mostly  by  using  methodologies  similar  to  that  of 
diagnostic  survey  ("enquete  diagnostic" ).  They  are  generally  conducted  to  answer 
questions  related  to  the  settling  process,  intensification,  and  fertility  depletion.  Several 
papers  stress  the  good  possibilities  of  improving  the  crop  performance  of  banana  or 
plantain  in  such  cropping  ^stems.  However,  mo^  studies  lack  in  providing  quantitative 
data  involving  the  transfer  of  fertility  within  the  cropping  system  and  outside  of  it.  This  is 
somewhat  surprising  because  nutrient  fluxes  are  of  key  importance  to  characterise  the 
dynamics  of  such  systems  and  their  sustainability.  Such  a  characterisation  appears  to  be 
important  for  modelling  purposes  in  view  of  the  high  water  and  nutrient  demand  of 
bananas  and  plantains. 

Introduction 

Several  reports  have  documented  the  systems  of  banana  cultivation  and  management 
(Jaramillo  1987,  Samson  1980,  Stover  and  Simmonds  1987,  Wilson  1987,  Price  1995a, 
Robinson  1995,  Da  vies  1995).  From  these  reports,  a  general  consensus  appears  in  that  a 
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considerable  diversity  characterises  the  banana  cropping  systems.  According  to 
Robinson  ( 1995),  such  diversity  depends  on  three  main  parameters: 

•  the  climate  conditions  (subtropical,  tropical), 

•  the  use  of  the  production  (either  commercial  for  export  and/or  local  market,  or  sub- 
sistence), 

•  the  type  of  crop  (banana  or  plantain).  Because  bananas  are  very  high  demanding 
crops,  management  practices  are  often  adapted  according  to  the  soil  type  (Delvaux 
1995,  Davies  1995).  The  diversity  of  cropping  systems  and  varieties  may  have  hinde- 
red the  development  of  research  into  the  crop.  In  this  respect,  Price  ( 1995a)  recently 
stressed  on  the  need  to  develop  an  integrated  approach  in  understanding  banana 
cropping  systems  because  former  "division  and  duplication  along  political  lines,  a 
demarcation  between  export  and  smallholder  production,  and  commercial  and 
professional  rivalries  have  all  contributed  to  a  fragmented  and  erratic  approach". 
The  present  paper  is  aimed  at  contributing  to  the  promotion  of  an  integrated 

approach  in  view  of  a  better  understanding  and  hence  management  of  banana  cropping 
systems.  In  this  respect,  this  paper  could  be  a  modest  contribution  in  providing  a  few 
answers  to  the  following  important  questions:  Why  do  we  need  to  better  understand 
banana-cropping  systems?  How  do  we  analyse  and  characterise  them?  How  far  do  we 
understand  these  systems?  How  is  our  understanding  being  used  to  improve  their  crop 
production  in  a  sustainable  way?  What  are  the  research  needs  to  improve  their 
sustainability? 


Why  do  we  need  to  better  understand 
banana  cropping  systems? 

Banana  and  plantain  are  one  of  the  world  major  food  crops  ranking  4*  in  terms  of  gross 
value  of  production  as  well  as  in  terms  of  export  earnings  for  developing  countries. 
Millions  of  families  in  tropical  countries  depend  for  their  nutrition  and  livelihood  on  the 
production,  trade  and  consumption  of  this  crop.  In  1998,  about  120  countries  produced 
approximately  88  millions  tons  of  bananas  and  plantains  (FAO  1999).  ^^proximately  90% 
of  this  production  is  consumed  locally  as  a  staple  food.  Bananas  are  cultivated  in  tropical 
as  well  as  subtropical  and  Mediterranean  areas  under  various  types  of  cropping  systems 
generating  crop  yields  ranging  roughly  between  5  and  70  t/ha  per  year.  On  a  world  scale, 
the  diversity  of  banana  cropping  systems  is  huge  as  it  encompasses  pure  banana  stand 
monoculture  and  mixed  cropping  systems  involving  bananas,  fruit  and  tree  crops,  food 
crops  such  as  cereals  and  tubers.  In  such  mixed  cropping,  banana  may  not  to  the  main 
crop.  Such  systems  can  respond  adequately  to  the  definition  of  Norman  et  al.  ( 1995) 
stating  that  "food  crop  systems  are  communities  of  plants,  which  are  managed  to  obtain 
food,  profit  satisfaction  or,  most  commonly,  a  combination  of  these  goals.  These  systems 
are  purposeful  in  that  farmers  { who  are  part  of  the  system )  can  set  goals  and  changes 
even  when  their  atmospheric,  soil,  technical,  economic  and  social  environment  may  not 
be  changing".  For  the  tropics  Norman  et  al.  (1995)  give  five  groups  of  systems:  shifting 
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cultivation  systems,  semi-intensive  rainfed  systems,  intensive  rainfed  systems,  irrigated 
and  flooded  s}«tems,  mixed  annual/perennial  systems.  It  is  rather  clear  that  both  banana 
and  plantain  are  cropped  in  all  these  various  systems.  The  huge  diversity  of  banana 
cropping  systems  is  due  to  a  large  variation  in  ecological  conditions  (soil,  climate)  as  well 
as  in  technical  inputs  and  socio-economic  environments. 

Intensive  dessert  banana  cropping  systems  for  export  and  local  market  have  been 
extensively  described  and  studied  in  such  a  way  that  precise  recommendations  can  be 
given  with  respect  to  farm  management  and  culturing  techniques  (Robinson  1995). 
However,  high-input  cropping  systems  may  result  in  rapid  environmental  degradation 
and  in  decreasing  cycle-to-cycle  crop  yields.  In  this  respect,  soil  fertility  research  is 
clearly  needed  to  answer  the  demand  for  sustainable  agricultural  and  environmental 
conservative  production.  Such  a  need  is  also  felt  in  traditional  cropping  systems,  because 
soil  fertility  depletion  is  a  major  cause  of  crop  yield  decline  (Chataigner  1988,  Davies 
1995,  Temple  1995).  This  is  particularly  needed  because  bananas  use  considerable 
amounts  of  water  and  mineral  nutrients  for  growth  and  fruit  production  (Robinson  1995, 
Lahav  1995)  though  they  have  a  weak  root  system  (Swennen  1984,  Price  1995b,  Delvaux 
1995).  Indeed,  the  banana  root  length  density  (RLD)  is  =  0.12-0.13  cm/cm  '  against  RLD 
values  for  cereal  crops  ~0.5  cm/cm"'  (Brisson  et  ah  1998);  the  roots  are  usually  confined 
in  the  topsoil  (25-35  first  cm)  and  do  not  easily  extent  downwards,  except  in  soils  with 
particularly  high  porosity  (Delvaux  1995).  Table  I  illustrates  the  quantities  of  water  and 
mineral  nutrients  immobilised  by  one  high  yielding  banana  plant  during  one  cropping 
cycle.  Noteworthy  is  the  high  consumption  of  water,  nitrogen  and  particularly  potassium. 
Only  a  part  of  the  immobilised  nutrients  is  exported  by  bunch  harvesting:  the  mineral 
masses  immobilised  to  produce  I  tonne  of  fruits  would  amount  to  (kg)  4.3  N  and  15.8  K, 
i.e.  1.63  N  and  4.82  Kexported  by  the  bunch. 

Surprisingly  and  though  large  possibilities  exist  to  improve  crop  performance 
(Qiataigner  1988),  very  little  research  has  been  devoted  to  the  quantification  of  nutrient 


Table  1.  Average  water  and  mineral  immobilization  by  one  Grande  Maine  banana 
plant  for  a  crop  yield  level  around  60-65  t/ha  (harvesting  stage,  roots  excluded) 
(adapted  from  Lahav  1995). 

whole  plant 

fruit 

Fresh  weight  (kg) 

175 

63 

Water  mass  (kg) 

137 

31 

Mineral  nutrients(g): 

N 

175 

63 

K 

647 

185 

P 

18 

7.5 

Ca 

96 

4.5 

Mg 

38 

10 

S 

17 

7.5 

Mn 

9 

0.6 

Fe 

5 

0.7 
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flows  and  mineral  budgets  in  more  traditional  banana  farming  systems.  In  addition, 
though  mineral  immobilisation  by  bananas  and  plantains  can  be  similar  (Marchal  and 
Malessard  1979),  the  mineral  nutrition  of  plantain  has  been  largely  neglected  and  should 
be  further  investigated  (Lahav  1995). 


How  do  we  analyse  banana  cropping  systems? 

A  first  step  in  the  understanding  of  banana  cropping  systems  concerns  the  description  of 
their  typology.  Literature  data  provide  information  related  to  case  studies.  Typological 
determiners  involve  mostly  socioeconomic,  spatioeconomic  and  spatiotemporal  criteria 
as  well  as  ecological  parameters,  management  practices,  and  to  a  lesser  extent,  soil 
fertility  aspects.  According  to  Qiataigner  (1988),  the  main  types  of  plantain  cropping 
systems  in  \^fest  Africa  can  be  classified  according  to  two  major  factors:  the  population 
density  and  the  integration  of  production  into  the  market.  Such  typological  assessment  is 
sketched  out  in  Figure  1. 

From  literature  data  out  of  other  ecological  areas  (Jaramillo  1987,  Janssen  1993, 
Davies  1995,  Rhishirumuhirwa  1997),  it  seems  that  such  typological  assessment  can  be 
applied  to  a  wide  variety  of  ecological  conditions  and  socio-economic  environments.  In 
this  respect,  the  role  of  banana  crop  in  the  farming  systems  must  be  analysed  not  only  in 
terms  of  food  production  or  economic  return,  but  also  with  regards  to  social  aspects 
(Davies  1995)  as  well  as  to  soil  protection,  water  storage  and  mineral  budget 
(Rhishirumuhirwa  1997).  The  methodologies  used  to  describe  banana-cropping  systems 
are  similar  to  those  applied  in  diagnostic  surveys  ("enquete  diagnostic'").  In  such 
surveys,  the  investigation  is  based  on  the  characterisation  of  the  variability  in  situ 
occurring  in  currently  cultivated  plots  (Perrier  and  Delvaux  1991).  These  surveys  were 
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Figure  1.  Typological  assessment  of  plantain  farming  systems  adapted  from  Chataigner  (1988). 
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conducted  in  various  environments  to  answer  questions  related  to  the  settling  process 
(pioneer  front  in  cleared  forest),  the  intensification  of  banana  and  plantain  cultivation, 
and  the  depletion  of  soil  fertility.  From  surveys  conducted  in  southern  Cameroon,  it 
appeared  that  plantain  cropping  in  pioneer  fronts  ("extensive  forest  system")  is  highly 
competitive  with  respect  to  intensive  banana  cropping  systems  because  the  former  have 
a  higher  work  productivity  (Temple  1993).  These  surveys  also  pointed  out  that  forest 
reserves  are  preferentially  used  for  banana  cropping  and  that  intensification  takes  place 
upon  disappearance  of  'Torest  reserves"  because  settled  production  without  input  is 
associated  with  low  work  productivity  (Temple  and  Achard  1996).  In  Latin  America, 
Lescot  ( 1996)  identified  three  types  of  farmers'  strategies,  vvliich  also  largely  rest  on  the 
capitalisation  of  soil  fertility:  (i)  subsistence  strategy,  in  which  soil  fertility  depletion 
leads  to  the  replacement  of  plantain  by  crops  with  lower  requirements;  (ii)  pioneer 
strategy,  involving  extensive  production  at  pioneer  fronts  taking  profit  of  forest  soil 
fertility,  (iii)  perennial  production  associated  with  favourable  soil  conditions  {Andosols, 
Vertisols,  Fluvisols) .  In  Burundi,  an  experimental  study  on  the  role  of  banana  in 
traditional  backyard  cropping  systems  in  heavily  populated  areas  elegantly  demonstrated 
the  key  and  beneficial  role  of  that  crop  on  soil  fertility  maintenance  with  respect  to  soil 
and  water  conservation  as  well  as  to  nutrient  storage  and  bio-recycling. 

These  few  illustrations  all  converge  to  show  that  soil  fertility  maintenance  and/or 
depletion  is  a  key  parameter  in  both  the  farmers'  strategy  and  the  sustainability  of  the 
cropping  system  in  that  it  occupies  a  central  position  in  the  system  dynamics.  As 
suggested  byOiataigner  (1988),  the  plantain  production  systems  can  exhibit  a  very  high 
capacity  of  adaptation  and  production,  with  large  possibilities  to  improve  crop  yields.  In 
this  context,  farmers'  strategies  change  in  response  to  changes  in  market  conditions 
and/or  soil  fertility.  Therefore,  from  an  agronomic  point  of  view,  it  appears  essential  to 
characterise  nutrient  fluxes  and  mineral  budgets  in  banana  cropping  systems.  In  this 
respect,  two  studies  have  been  recently  carried  out  in  the  Eastern  African  highlands: 
Janssen  (1993)  initiated  a  modelling  approach  describing  fluxes  and  budgets  in 
smallholder  farms  in  Tanzania  whereas  Rhishirumuhirwa  ( 1997)  quantified  some  of  the 
nutrient  pools  in  backyards  home  gardens  and  orchards  in  Burundi.  Oidoubtedly  such 
research  must  be  encouraged  in  the  fiiture.  Janssen  (1993)  proposed  simplified  loss-gain 
based  schemes  that  can  be  used  to  progress  in  the  way  of  modelling  banana  and/or 
plantain  cropping  systems  and  to  readily  quantify  nutrient  fluxes  and  mineral  budget  in 
such  systems  in  view  of  their  sound  management. 

How  is  our  understanding  being 
used  to  improve  their  crop  production 
in  a  sustainable  way? 

Answering  to  that  question  first  requires  to  summarise  current  approaches  and  state- 
ments. The  available  descriptive  approaches  involve  socioeconomic,  spatioeconomic, 
spatiotemporal,  ecological  criteria,  management  practices,  and  to  a  lesser  extent,  soil 
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fertility  aspects.  They  may  involve,  however,  quantitative  economic  data.  From  current 
knowledge,  the  following  statements  can  be  made: 

•  the  modification  of  farmers'  strategies  responds  to  changes  in  market  conditions 
and/or  soil  fertility, 

•  the  energetic  fluxes  within  and  outside  the  cropping  system  are  poorly  characterised, 

•  traditional  cropping  systems  are  not  sustainable  without  transfers  of  fertility  unless 
losses  are  strictly  compensated  by  gains  in  nutrients  through  the  weathering  of  pri- 
mary minerals  in  young  fertile  soils. 

In  this  framework,  the  lack  of  quantitative  data  on  nutrient  fluxes  and  mineral 
budgets  is  likely  a  major  gap  in  the  fiiU  understanding  of  banana  cropping  systems. 
Indeed,  characterising  the  biogeochemical  cycle  in  tropical  rainforest  (Nye  1961)  as  well 
as  in  shifting  cultivation  (Nye  and  Greenland  1960,  Laudelout  1990)  strongly  contributed 
to  the  ftiller  understanding  of  these  complex  ecosystems.  Surprisingly,  little  research  has 
been  conducted  in  this  respect  in  banana  and  plantain  cropping  systems.  Yet,  they  are 
equally  expected  to  contribute  to  a  better  understanding  of  these  farming  systems, 
whatever  their  complexity.  Likely  future  research  could  be  best  oriented  towards  the 
quantification  of  nutrient  flows  and  mineral  budgets  in  banana  and  plantain  farming 
systems,  for  instance  on  key  systems  selected  in  one  ecological  region  on  the  basis  of  the 
typological  assessment  proposed  by  Chataigner  ( 1988),  which  is  illustrated  in  Figure  1. 


Conclusions 

Banana  and  plantain  cropping  systems  are  characterised  by  a  huge  diversity  in  terms  of 
production,  ecology,  plant  community,  technical  input  and  socio-economic  environment. 
Major  advances  have  been  made  in  the  typological  description  of  these  cropping  systems, 
based  on  socioeconomic,  spatioeconomic  and  spatiotemporal  criteria  as  well  as 
ecological  parameters,  management  practices,  and  to  a  lesser  extent,  soil  fertility 
aspects.  There  is  a  need  to  establish  a  typological  classification  of  banana  and  plantain 
cropping  systems.  First  attempts  to  describe  them  in  terms  of  population  density  and 
market  integration  could  certainly  be  followed  in  a  first  step.  There  is  a  need  and  a  large 
interest  to  quantify  the  nutrient  and  energy  fluxes  within  the  systems  and  with  their 
environment,  in  selected  and  representative  farming  systems.  This  knowledge  can  lead 
to  detect,  from  such  quantitative  analyses,  the  major  constraints  and  attempt  to  alleviate 
them  through  appropriate  management.  It  can  also  lead  to  develop  appropriate 
modelling  approach  suited  to  describe  the  dynamics  of  the  whole  system. 

In  these  respects,  the  investigated  production  areas  should  more  and  more  act  as  a 
real  laboratory  for  the  scientist  studying  banana  and/or  plantain  cropping  systems. 
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Description  des systemes 

de  production  du  sud-ouest 

du  Cameroun  : 

quels  enseignements 

pour  I'intervention  de  la  recherche? 


R.  Achard^  et  R  Sama  Lang^ 


Abstract  -  Description  of  farming  systems  in  southwest  Cameroon.  What  can  be 
learned  for  intervention  by  the  research  sector? 

Plantain  is  a  food  crop  of  prime  importance  in  soutliwest  Cameroon.  In  addition,  the 
strong  demand  for  plantain  in  urban  zones  and  ttie  existence  of  a  relatively  efficient 
ctiain  of  supply  isgiving  the  crop  an  increasing  important  commercial  role. 
In  Cameroon,  plantain  is  a  traditional  component  of  food  crop  farming  systems.  However, 
the  development  of  cash  crops  (coffee  and  cocoa),  with  plantain  grown  temporarily  or 
permanently,  has  strengthened  its  position  in  farming  systems.  The  development  of 
commercial  outlets  has  enhanced  the  establishing  of  mono-specific  plantain  cropping, 
usually  in  extensive  cultivation  after  clearance  of  forest.  Today,  very  varied  cropping 
systems  are  observed  meeting  more  or  less  marked  diversification  strategies  and  different 
proportions  of  plantain  marketing  in  relation  to  on-farm  consumption. 
Farm  appraisals  must  be  carried  out  for  better  identification  of  the  constraints  of  these 
crops  and  the  level  at  which  they  are  involved.  These  appraisals  require  study  methods 
suited  to  the  different  scales  of  analysis:  field,  holding,  micro-region  and  the  sector  in  a 
region. 

At  field  scale,  diagnostic  surveys  have  already  shown  their  value  in  export  fruit 
plantations  and  smallholdings.  The  survey  performed  in  Cameroon  in  1993  showed  the 
effect  of  fertility  on  plant  growth  and  the  bunches  produced.  However,  the  appraisal  did 
not  target  yield  directly,  as  this  is  difficult  to  appraise  in  a  single  visit.  The  effect  of  certain 
factors istheref ore  underestimated  or  possibly  not  seen. 

The  permanent  watch  approach  at  field  level  leads  to  better  understanding  of  crop  yield 
build-up.  This  is  achieved  by  the  study  of  growth  during  the  vegetative  phase,  plant  size 
at  flowering  and  relation  of  this  to  the  bunch  produced  and  the  filling  phase.  This 
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procedure  also  enables  better  characterisation  of  the  crop  management  sequence.  The 
seasonal  movement  of  production  observed  through  the  yield  components  and 
constraints  is  also  a  positive  aspect  of  this  method. 

Information  can  also  be  gathered  at  the  scale  of  the  holding  to  complete  the  agronomic 
observations  of  fields  and  to  relate  them  to  the  functioning  of  the  farm.  This  gives  a 
better  picture  of  the  position  of  plantain  in  income  and  in  on-farm  consumption. 
The  defining  of  a  farm  typology  at  the  micro-regional  scale  enables  better  integration  of 
the  information  collected  with  a  view  to  the  extension  of  the  improvements  proposed  on 
completion  of  the  appraisal.  Analysis  at  the  regional  level  is  performed  essentially 
through  the  sector  in  which  many  economic  players  are  involved  who  must  integrate  the 
movement  of  production  in  each  zone. 

Analyasof  practices  on  small  farms  and  of  the  results  obtained  is  a  fundamental  stage  in 
the  management  of  targeted  research.  It  provides  better  knowledge  of  crop  man- 
agement sequences  and  of  the  factors  limiting  yield  and  even  leads  to  empirical  knowl- 
edge of  the  mechanisms  of  the  main  factors.  After  the  research  approach,  the  system  can 
be  used  as  a  network  for  the  validation  of  technical  improvements.  The  farm  typology 
and  the  cropping  systems  identified,  together  with  analysis  of  the  environment,  form  a 
body  of  reference  material  for  extension  purposes. 

Resume 

Le  bananier  plantain  represente  une  culture  vivriere  de  premiere  importance  dans  le  sud- 
ouest  du  Cameroun.  De  plus,  I'importante  demande  de  ce  produit  en  zone  urbaine  et 
I'existence  d'une  filiere  d'approvisionnement  relativement  efficiente  donne  a  cette 
culture  un  role  de  plus  en  plus  commercial. 

Traditionnellement,  au  Cameroun,  le  bananier  plantain  s'insere  dans  les  systemes  de 
production  vivriers.  Mais  le  developpement  des  cultures  de  rente  (cafe  et  cacao),  ou  le 
bananier  plantain  est  present  de  fagon  temporaire  ou  permanente,  a  renforce  sa  place 
dans  les  systemes  de  production.  Le  developpement  des  debouches  commerciaux  a 
favorise  I'etablissement  de  cultures monospecifi ques  de  bananier  plantain,  le  plussouvent 
sous  des  formes  extensives  apres  defriche  de  foret.  A  I'heure  actuelle,  on  observe  des 
sy^emes  de  culture  tres  diversifies  repondant  a  des  strategies  de  diversifi cation  plus  ou 
mains  poussees  et  a  differents  degres  de  commercialisation  de  la  banane  plantain  par 
rapport  a  la  part  autoconsommee. 

Afin  de  mieux  identifier  les  contraintes  de  ces  productions  et  le  niveau  ou  elles 
interviennent ,  11  est  necessaire  de  realiser  des  diagnostics  en  milieu  paysan.  Ces 
diagnostics  necessitent  des  methodes  d'etude  adaptees  aux  differentes  echelles 
d'analyse  :  la  parcelle,  I'exploitation,  la  micro-region  et  la  filiere  sur  une  region. 
A  Techelle  de  la  parcelle,  les  demarches  d'enquet e-diag nost ic  ont  deja  montre  leur  interet 
en  plantations  destinees  a  I'export  et  en  plantations  paysannes.  Celle  realisee  au 
Cameroun  en  1993  a  permis  de  mettre  en  evidence  I'incidence  de  la  fertilite  sur  la 
croissance  du  bananier  et  sur  le  regime  produit.  Le  diagnostic  ne  porte  cependant  pas 
directement  sur  le  rendement  car  11  est  difficile  a  evaluer  en  un  seul  passage.  Ainsi, 
faction  de  certains  facteurs  est  sousevaluee,  voire  ignoree. 
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La  demarche  d'observatoire  permanent  a  I'echelle  de  la  parcelle  permet  de  mieux 
apprehender  la  mise  en  place  du  rendement.  Ce  grace  a  I'etude  de  la  croissance  en  phase 
vegetative,  de  la  taille  du  bananier  a  la  floraison  et  de  sa  mise  en  relation  avec  le  regime 
produit  et  la  phase  de  remplissage  du  regime.  De  plus,  cette  demarche  permet  de  mieux 
caracteriser  I'itineraire  technique.  L'evolution  saisonniere  de  la  production  au  traversdes 
composantes  du  rendement  et  des  contraintes  qui  la  conditionnent  sont  aussi  un  des 
aspects positifsde  cette  methode. 

De  plus,  on  peut  recueillir  des  informations  a  I'echelle  de  Sexploitation  pour  completer  les 
observations  agronomiques  sur  la  parcelle  et  les  rapporter  au  fonctionnement  de 
I'exploitation.  Cela  situe  mieux  la  place  du  bananier  plantain  dans  la  constitution  d'un 
revenu  et  dans I'autoconsommation. 

A  I'echelle  micro-regionale,  la  definition  d'une  typologie  d'exploitation  permet  de  mieux 
integrer  les  informations  recueillies  en  vue  de  la  vulgarisation  des  ameliorations 
proposeesa  I'issue  du  diagnostic. 

Au  niveau  regional,  I'analyse  est  realisee  essentiellement  par  la  filiere,  dans  laquelle 
s'impliquent  de  nombreux  intervenants  economiques  qui  doivent  integrer  revolution  des 
productions  de  chaque  zone. 

L'analyse  des  pratiques  en  plantations  paysannes  et  des  resultats  obtenus  est  une  etape 
fondamentale  dans  la  conduite  d'une  recherche  finalisee.  Elle  apporte  une  meilleure 
connaissance  des  itineraires  techniques,  des  facteurs  limitant  le  rendement,  et  meme  une 
connaissance  empirique  des  mecanismes  d'action  des  principaux  facteurs.  En  retour  de  la 
demarche  de  recherche,  le  dispositif  d'etude  peut  servir  de  reseau  de  validation  des 
ameliorationstechniques.  La  typologie  d'exploitation  et  lessystemesde  cultures  identifies 
constituent  avec  l'analyse  du  milieu  un  referent iel  pour  la  vulgarisation. 


Introduction 

En  Afrique,  la  production  de  banane  plantain  et  de  banane  «  a  cuire  »  est  estimee  a 
20  millions  de  tonnes,  dont  2,6  pour  I'Afrique  Centrale  (Nigeria,  Cameroun,  Gabon, 
Congo,  Republique  Centrafricaine)  (Temple  et  Chataigner  1996).  La  banane  plantain 
contribue  dans  le  bol  alimentaire  a  plus  de  170  kcal/jour/habitant  au  Cameroun,  au 
Ghana,  en  Cote  d'l voire  et  au  Gabon  (Treche  1997). 

Au  Cameroun,  la  production  est  traditionnellement  forte  dans  la  majorite  de  la  zone 
forestiere  et  sa  consommation  atteint  plus  de  110  kg/an/habitant  en  zone  rurale  dans  le 
sud-ouest  (Temple  1995)  et  le  centre -sud  (Leplaideur  1981).  La  banane  plantain  reste 
une  des  bases  de  I'alimentation  dans  les  autres  parties  de  la  zone  forestiere  Est  et  Sud  et 
sur  le  haut  plateau  de  I'Ouest.  Ces  productions  sont  aussi  a  I'origine  d'une  filiere  de  com- 
mercialisation vers  les  grands  centres  urbains  de  Douala  et  de  "Viiounde  (Lendre  1989) 
oil  la  consommation  de  banane  plantain  reste  importante  :  environ  50  kg/an/habitant 
(Temple  et  Chataigner  1996). 

Letude  de  la  filiere  qui  alimente  Douala  a  montre  que  son  fonctionnement,  malgre 
une  organisation  informelle  et  atomisee,  etait  satisfaisant  et  que  les  pertes  le  long  de 
celle-ci  etaient  inferieures  a  5  %(N'Da  Adopo  1992). 
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Par  la  suite,  le  suivi  economique  de  la  filiere  au  travers  des  effets  saisonniers  sur  la 
production  et  sur  les  prix  a  mis  en  evidence  une  stagnation  de  I'offre  globale  sur  le  long 
terme.  Dans  un  contexte  de  croissance  demographique,  cela  se  traduit  par  une  reduction 
de  la  disponibilite  par  habitant  (Temple  et  Fadani  1997). 

IVEme  si  des  ameliorations  organisationnelles  et  une  meilleure  circulation  de  I'infor- 
mation  peuvent  optimiser  le  fonctionnement  de  ces  filieres,  il  apparait  que  pour  satisfai- 
re  la  demande  des  consommateurs  en  banane  plantain  il  est  necessaire  d'augmenter  la 
production. 

II  convient  pour  cela  de  bien  analyser  les  systemes  de  production,  ainsi  que  les  pra- 
tiques realisees  sur  la  parcelle  en  fonction  de  leurs  determinants  :  diversite  du  milieu  et 
du  fonctionnement  de  I'exploitation  agricole.  On  recherche  par  cette  analyse  et  par  la 
confrontation  des  resultats  obtenus  sur  les  parcelles  a  determiner  dans  chaque  contexte 
les  contraintes  de  production  de  la  banane  plantain. 

Dans  notre  domaine  d'intervention,  le  diagnostic  concerne  avant  tout  le  bananier 
plantain.  Mais  les  problemes  qui  se  posent  et  les  solutions  qu'il  est  possible  d'apporter 
ne  peuvent  s'envisager  uniquement  de  fa9on  sectorielle  et  doivent  done  integrer  les 
autres  composantes  des  systemes  de  production. 

Sur  la  parcelle,  le  bananier  plantain  etant  associe  dans  la  majorite  des  cas,  ses  rela- 
tions avec  les  autres  cultures  doivent  forcement  etre  prises  en  compte.  De  meme,  les 
precedents  culturaux,  le  recours  a  des  periodes  de  jachere  et  meme  le  devenir  de  la  par- 
celle sont  a  integrer.  C'est  done  I'ensemble  du  systeme  de  culture  qui  est  a  prendre  en 
compte  afin  de  bien  cerner  les  problemes  et  les  modes  d'intervention  du  bananier. 

De  meme,  pour  que  I'analyse  des  systemes  de  production  au  travers  des  systemes  de 
culture  qui  les  composent  soit  operationnelle,  il  est  necessaire  que  celle-ci  prenne  en 
compte  les  determinants  des  pratiques,  c'est  a  dire  les  objectifs  des  exploitations  et  leur 
fonctionnement.  En  effet,  pour  apprehender  les  finahtes  et  les  contraintes  qui  s'exercent 
sur  la  mise  en  oeuvre  des  systemes  de  culture,  il  est  indispensable  de  comprendre  les 
relations  entre  ceux-ci  et  le  fonctionnement  de  I'exploitation  (Capillon  1993).  II  est  done 
necessaire  de  caracteriser  les  types  de  fonctionnement  des  exploitations  agricoles  oil  le 
plantain  est  cultive. 

Enfin,  I'integration  des  ces  connaissances  au  niveau  regional,  par  agregation  des 
connaissances  obtenues  a  des  echelles  plus  petites  et  par  la  realisation  d'etudes  globaU- 
santes,  permet  d'avoir  une  vue  large  au  niveau  des  differentes  filieres  presentes  et 
d'obtenir  un  diagnostic  sectoriel  sur  le  developpement  de  I'activite  agricole.  Ces  etudes, 
qui  sont  du  domaine  du  diagnostic  regional  et  de  I'analyse  de  la  filiere,  ne  seront  pas 
abordees  dans  cet  expose. 

Nous  nous  proposons  ici  de  faire  le  point  sur  les  connaissances  des  systemes  de  pro- 
duction paysans  dans  le  sud-ouest  du  Cameroun.  L'analyse  que  nous  avons  realisee  com- 
prend  les  deux  premieres  echelles  d'analyse  enoncees  :  I'exploitation  agricole  et  la  par- 
celle. Nous  montrerons  aussi  comment  utiliser  ces  resultats  pour  le  diagnostic  sur  les 
productions  de  banane  plantain,  et  en  quoi  ils  peuvent  aider  a  organiser  la  mise  en  ceuvre 
de  recherches  specifiques  et  a  mieux  cibler  la  diffiision  des  innovations  techniques. 
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Approche  realisee 

Des  sa  creation,  le  CRBP  a  initie  une  approche  agro-economique  de  la  filiere  de  produc- 
tion. Les  recherches  en  economie  visent  une  connaissance  de  la  filiere  et  de  son  fonction- 
nement  afin  d'identifier  les  freins  a  son  fonctionnement.  En  agronomie,  une  approche  en 
aval  a  progressive ment  ete  mise  en  place.  Celle-ci  poursuit  une  demarche  de  diagnostic 
en  milieu  reel,  couplee  a  une  demarche  d'etude  experimentale  en  station  ou  en  milieu 
reel,  suivant  I'objet  de  I'etude,  afin  de  proposer  le  plus  rapidement  possible  des  reponses 
adaptees  aux  besoins  des  paysans  (figure  1).  Ces  reponses  seront  validees  chez  les  pro- 
ducteurs,  puis  seront  pre-vulgarisees  en  collaboration  avec  les  services  de  developpement 
(fiches  techniques,  parcelles  de  demonstration,  formation  des  vulgarisateurs) . 

Dans  le  schema  utilise,  I'analyse  des  pratiques  en  plantations  paysannes  et  des  resul- 
tats  obtenus  est  une  premiere  etape  dans  la  conduite  d'une  recherche  finalisee.  EUe 
pent  etre  mise  en  ceuvre  avec  divers  degres  de  precision. 

Etude  preliminaire 

Une  etude  preliminaire  pent  d'abord  etre  realisee  sur  les  zones  peu  connues  par  des  spe- 
cialistes  des  bananiers  et  des  generalistes  ayant  une  bonne  connaissance  de  I'agriculture 
locale.  Elle  permet  d'identifier  de  fagon  globale  les  problematiques  prioritaires  et  les 
modes  d 'intervention  adaptes  (recherche-action,  recherche  en  station,  recherche  de 
laboratoire  et  intervention  d'expert). 


Etude  du  milieu  et  despratlques 
Production  obtenue 


Diagnostic 


Connaissances 


t 


Etudes  experiment  ales 
(en  station  ou  en  miiieu  reei) 


Systemesde  production  existants 


Adoption 


Vulgarisation 


A  (agentsde 

developpement) 


Validation  experimentale 
(en  parcelle  de  production) 


Actionsde  recherche 


Figure  1 .  Schema  de  presentation  de  la  demarche  de  recherche  proposee. 
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Analyse  dessystemesde  production 

Dans  un  deuxieme  temps,  une  analyse  plus  precise  des  systemes  de  production  doit  etre 
realisee  afin  d'obtenir  une  bonne  connaissance  des  types  d'exploitations  et  des  pratiques 
paysannes.  L'analyse  de  leurs  effets  sur  la  production  du  bananier  et  sur  les  autres  cul- 
tures eventuellement  impliquees  doit  permettre  de  realiser  un  diagnostic  de  ces  sys- 
temes. 

Enquetesspecifiques 

Enfin,  si  des  problemes  precis  sont  souleves  par  ces  premieres  etudes  et  necessitent  une 
vision  plus  approfondie  (problemes  parasitaires,  problemes  presents  a  un  moment  precis 
de  I'annee),  des  etudes  specifiques  peuvent  etre  menees. 

Nous  nous  interesserons  dans  cet  expose  au  deuxieme  type  d'analyse  presente.  Nous 
montrerons  comment  identifier  les  differents  types  d'exploitations,  comment  analyser 
les  pratiques  et  realiser  a  partir  de  cela  un  diagnostic.  L'interet  de  cette  methode  d'ana- 
lyse, pour  1 'identification  des  problematiques  et  pour  la  mise  en  ceuvre  de  recherches 
adaptees  et  la  difliision  des  resultats,  sera  ensuite  discute. 

Typologie  des  strategies  de  production 

Lors  d'etudes  agro-economiques  anterieures,  la  definition  de  strategies  productives  avail 
ete  realisee  (Temple  et  al.  1993).  Ces  strategies  reposaient  sur  les  objectifs  du  planteur 
(autosuffisance,  revenus),  les  structures  de  production,  la  place  du  bananier  plantain 
dans  le  systeme  de  production  et  les  systemes  de  culture  utilises,  ainsi  que  le  processus 
de  commercialisation.  Cette  etude  a  permis  de  montrer  la  complement arite  economique 
entre  les  viviiers  et  les  cultures  de  rente  qui  confere  aux  systemes  de  production 
cacaoyers  leur  plasticite  et  une  partie  de  leur  competitivite  (Temple  et  Fadani  1997). 

Au  travers  de  l'analyse  d'enquete  et  a  partir  de  cette  premiere  typologie,  nous  avons 
tente  de  mieux  caracteriser  les  strategies  presentes  et  de  mettre  en  evidence  leur  dyna- 
mique  d'evolution  au  cours  du  temps.  Les  100  enquetes  ont  ete  reaUsees  au  hasard  dans 
25  villages  du  Sud-Ouest  et  du  Sud  du  Mongo. 

La  typologie  mise  en  evidence  recoupe  largement  celle  deja  realisee  en  1992 
(tableau  1).  Nous  avons  cependant  subdivise  ce  qui  etait  decrit  comme  une  strategic  de 
subsistance  en  : 

•  creant  un  type  correspondant  aux  plus  petites  exploitations.  Celles-ci  regroupent 
essentiellement  des  jeunes.  Certains  peuvent  avoir  une  activite  complementaire  en 
louant  leur  main  d'ceuvre  ou  en  travaillant  dans  des  activites  extra-agricoles  pour 
completer  leurs  ressources  de  subsistance. 

•  ajoutant  un  type  oil  I'autosuffisance  est  atteinte  et  oil  I'objectif  est  la  constitution 
d'un  revenu  modeste,  au  travers  des  cultures  de  rente  ou  des  cultures  vivrieres  com- 
mercialisables. 

Nous  avons  subdivise  les  strategies  obtenues  suivant  les  cultures  developpees  de 
fagon  privilegiee  (culture  d'exportation  ou  vivriers  commercialises).  Cela  peut  corres- 
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pondre  a  un  choix,  mais  aussi  repondre  parfois  a  une  contrainte,  de  statut  foncier  par 
exemple. 

Nous  avons  defini  les  types  d'entrepreneurs  de  fa9on  plus  souple,  en  ne  considerant 
pas  seulement  les  exploitants  qui  utilisent  de  la  main  d'ceuvre  permanente  car  nous 
n'avons  pas  eu  acces  a  I'utilisation  de  la  main  d'oeuvre  permanente  en  two-party  (le  two- 
party  est  une  forme  d'utilisation  de  main  d'oeuvre  proche  du  metayage).  Cela  avait  deja 
ete  signale  auparavant  (Losch  et  al.  1990,  Temple  1995).  Le  role  du  two-party  dans  la 
transmission  des  exploitations  d'une  generation  a  I'autre  devra  etre  precise,  car  11 
semble  constituer  une  voie  de  cession  ou  un  moyen  de  constituer  un  capital  pour  acce- 
der  a  la  propriete.  De  plus,  dans  ce  type  de  strategic,  il  semble  que  certains  utilisent  de 
la  main  d'oeuvre  de  type  temporaire,  mais  de  fagon  quasi-permanente  en  remplacement 
d'une  main  d'oeuvre  salariee. 

Les  pluri-actifs,  dont  I'agriculture  n'est  pas  I'activite  principale,  sont  tres  concentres 
sur  les  cultures  vivrieres  commercialisables,  car  elles  permettent  d'obtenir  un  retour  sur 
investissement  rapide  et  une  rentabilite  plus  sure. 

Cette  revision  des  typologies  d'exploitation  renforce  la  structuration  deja  mise  en  evi- 
dence et  les  proportions  concernees  par  les  differentes  strategies  (tableau  2).  Ces  strate- 
gies confirment  le  role  moteur  des  cultures  de  rente  (cacao  et  dans  une  moindre  mesure 
le  cafe)  dans  I'exploitation  pour  creer  un  revenu.  Cependant,  dans  certains  cas,  d'autres 
possibilites  de  constitution  d'un  revenu  apparaissent  avec  la  commercialisation  de  pro- 
ductions vivrieres  fortement  demandees  en  zone  urbaines  (banane  plantain,  manioc, 
macabo,  igname). 

Dans  la  cacaoyere  ou  ses  abords,  les  cultures  de  bananier  plantain  et  les  tubercules 
(le  macabo  principalement)  sont  developpees  de  fagon  additionnelle  pour  apporter  une 
contribution  a  I'autosuffisance  alimentaire.  Lorsque  les  surfaces  sont  importantes  par 
rapport  aux  besoins  alimentaires  de  la  famille,  ces  productions  apportent  aussi  une 
diversification  des  revenus  et  une  tresorerie  reguliere  pour  I'exploitation  et  la  famille. 
Les  fruitiers  sont  aussi  une  voie  de  diversification  dans  ces  exploitations  et  apportent 
des  revenus  a  des  periodes  complementaires  aux  cultures  de  rente.  Ce  developpement 
agro-fore stier  offre  la  possibilite  d'augmenter  et  de  diversifier  les  productions  sans  force- 
ment  etendre  les  surfaces. 

Parfois,  sous  la  pression  d'une  contrainte  du  statut  foncier,  certaines  exploitations 
font  le  choix  de  se  consacrer  aux  cultures  vivrieres  et  de  developper  les  cultures  com- 
mercialisables pour  generer  un  revenu.  Cultivees  a  une  echelle  moyenne,  seules  ou  en 
association,  plusieurs  productions  vivrieres  semblent  suffisamment  remuneratrices  pour 
generer  un  revenu  convenable  (igname,  bananier  plantain,  courge  a  pistache,  manioc, 
macabo) . 

Cette  typologie  permet  d'avoir  une  vue  plus  dynamique  de  la  diversite  des  exploita- 
tions et  d'avoir  une  premiere  approche  des  trajectoires  d'evolution  des  exploitations 
agricoles  (figure  2). 

C'est  principalement  le  niveau  de  ressource  foncier  de  I'exploitation  (plantation 
perenne  constituee,  type  de  production  realisee,  facilite  de  commercialisation  dans  la 
zone  par  rapport  aux  besoins)  qui  permet  une  accumulation  financiere  et  est  le  moteur 
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Classe  d'age  desexploitants 


Heritage-achat 


Strategiesde  subsistance 
St  rat  eg  iesd' accumulation 


St  rat  eg  iesd' extension 


Strategies  d'ent  rep  rise 


Figure  2.  Premiere  approche  destrajectoiresd'evolution  destypesd'exploitations. 

d'un  developpement  de  1 'exploitation.  Ainsi,  les  jeunes  exploitants  en  strategie  de  subsis- 
tance ayant  une  petite  famille  a  leur  installation,  peuvent  rapidement  evoluer  vers  des 
types  superieurs.  Par  contre,  des  que  la  cellule  familiale  est  plus  importante,  ses  besoins 
empechent  souvent  une  extension  de  1 'exploit  at  ion,  sauf  dans  le  cas  d'heritage  ou  si 
I'exploitation  est  suffisamment  grande. 
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Dans  les  trajectoires  decrites,  nous  avons  insiste  sur  celles  reposant  sur  le  develop- 
pement  des  cultures  de  rente  (cacao  et  cafe)  et  accessoirement  de  culture  de  diversifi- 
cation. Dans  les  autres  cas,  le  developpement  pent  reposer  sur  d'autres  speculations, 
du  fait  de  la  particularite  de  la  zone.  Dans  la  zone  de  Penda  Mboko,  la  precarite  du  sta- 
tut  du  foncier  et  la  probable  extension  des  activites  agro-industrielles  interdit  I'implan- 
tation  de  cultures  perennes.  Cela  a  conduit  les  agriculteurs  a  developper  les  produc- 
tions vivrieres  commerciales  (igname,  bananier  plantain,  manioc,  pistache).  Dans  la 
zone  de  Njombe-Penja,  pour  des  raisons  historiques,  c'est  la  specialisation  vers  des  pro- 
ductions de  fruitiers  ligneux  ou  non  (ananas  et  papayes  principalement)  qui  domine. 

Cette  typologie  constituera  aussi  un  referentiel  qui  prend  en  compte  les  objectifs  et 
les  contraintes  des  agriculteurs  et  qui  permet  d'ameliorer  les  relations  entre  les 
aspects  techniques  et  economiques  du  developpement  de  I'agriculture  (Trebuil  et  al. 
1997). 

II  ressort  cependant  que  ces  divers  types  d'exploitations  mettent  en  oeuvre  des  sys- 
temes  de  culture  varies,  oil  les  associations  sont  largement  pratiquees  et  oil  la  place 
des  vivriers,  dont  celle  du  bananier  plantain,  est  variable.  Apartir  de  cette  approche 
de  la  diversite  des  exploitations  agricoles,  il  convient  d'analyser  le  role  des  diflferentes 
cultures  et  des  pratiques  qui  leur  sont  appliquees  a  I'echelle  de  la  parcelle,  afin  de 
mettre  en  evidence  les  principaux  systemes  de  culture. 

Diversite  des  systemes  de  culture 

Apartir  de  la  precedente  enquete,  en  se  concentrant  sur  le  sud-ouest  (56  exploita- 
tions) et  a  partir  des  informations  recueillies  sur  82  parcelles  au  total  (surface,  cul- 
tures presentes,  nombre  de  pieds,  duree  de  culture  et  precedent),  nous  avons  cherche 
a  faire  ressortir  les  caracteristiques  des  principaux  systemes  de  culture  (tableau  3). 

On  observe  done  des  systemes  de  culture  tres  diversifies,  lies  aux  strategies  des 
exploitations  (type  de  culture  privilegiee,  differents  degres  de  commercialisation  de  la 
banane  plantain  par  rapport  a  la  part  autoconsommee) .  Nous  observons  un  gradient  de 
systeme  de  culture  oil  la  place  relative  des  diflferentes  cultures  varie  par  rapport  a  des 
systemes  de  culture  typiques  tres  specialises  (monoculture  de  cacao,  de  bananier  plan- 
tain ou  de  manioc),  des  systemes  gerant  deux  types  de  production  en  complementarite 
( plant ain-macabo,  cacao-plantain)  ou  au  contraire  tres  diversifies  (conduite  agrofores- 
tiere  de  la  cacaoyere  avec  integration  d'arbres  Iruitiers,  de  bananiers  plantain  et  de 
tubercules,  ou  dans  les  parcelles  de  polycultures  vivrieres) . 

La  repartition  obtenue  suggere  quelques  commentaires.  Dans  cette  zone,  on 
constate  la  prevalence  des  systemes  oil  le  cacao  est  present  sur  58  %des  parcelles  et 
environ  80  %de  la  surface  cultivee.  Le  bananier  plantain  intervient  fortement  dans  la 
plupart  des  systemes  a  base  de  cacaoyer. 

Les  parcelles  en  cultures  pures  de  bananier  plantain  sont  relativement  rares.  EUe 
sont  certainement  sous  estimees,  de  meme  que  celles  plantees  en  plantain-macabo  et 
plantain-jeunes  cacaoyers. 
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Tableau  3.  Caracteristiques  des  principaux  systemesde  culture. 


Pourcentage  des 
parcel  lesenquetes 

Cultures  present es 
sur  les  paroelles 

Role  de  la  jachere 
duree  culture 

Precedent  cultural 

Autres  indicateurs 
densite  de  bananier 

plantain  : 
nombre  de  plants' ha 
(p/ha) 

3,5  % 

Cacao  seul 

Pasde  jachere 
Rusde  10  ans 

Def  riche 

Moinsde  50  p/ha 

OOO/    ^nnt  HAO/ 

du  total  avec 
desfruitiersligneux 

Cacao  >  Plantain 
+/-  f  ruitiers 
ligneux 

Pas  de  jachere 
Rusde  5  ans 

Defriche  ou 
deja  cultive 

Y  compris aut res 
vivrlers  macabo 
Rusde  100  p/ha 

6  % 

Cacao  et  plantain 

Pasde  jachere 
Plusde  5  ans 

Defriche  ou 
deja  cultive 

Husde  500  p/ha 

3,5  % 

Jeune  cacaoyer 
et  plantain 

Pasde  jachere 
2-5  ans 

Apresdefriches 
ou  replantation 

Bananiers  presents, 
densite  suivant  I'age 

11  %  dont  5  % 
du  total  avec 

Hpc;  friiitiprQiinnpiiY 

>^^0  1  1  Ulll^l  O  IIUI  ICUA 

Cacao  >  vivrlers 
+/-  f  ruitiers 
ligneux 

Pasde  jachere 
Plusde  10  ans 

Defriche  ou 
deja  cultive 

Forte  presence 
de  macabo 

6  % 

Cacao  +  vivrlers 

Pasde  jachere 
Plusde  10  ans 

Deja  cultive 

Forte  presence 

de  macabo  et  autres 

6  % 

Jeune  cacaoyer 
plus  vivrlers 

Pasde  jachere 
2-5  ans 

Jachere  ou 
deja  cultive 

Macabo  et  autres 
moinsde  100  p/ha 

Total  58  % 

Paroelles  oil  sont  presents  des  cacoyers  en  surface  equivalent  a  80  % 

1 ,5  % 

Plantain  pur 

Jachere  courte 
1  a  2  ans 

Culture/jachere 

Rusde  1000  p/ha 

3  % 

Plantain-macabo 

7  ans'2  ansjach. 

Culture/jachere 

Rusde  1000  p/ha 

14%  dont  1,5% 
du  total  avec 
f  ruitiers 

Polyculture 
vivriere 

avec  bananiers 
+/-  f  ruitiers  ligneux 

3  ans'Sansjach. 
pour  2/3  sinon 
pasde  jachere 

Defriche  ou 
deja  cultive 

Rusde  100  p/ha 

Total  53  % 

Paroelles  ou  sont  presents  plus  de  100  p/ha  de  bananiers  et  bananiers 
plantain 

15  %  dont  1,5  % 
du  total  avec 
f  ruitiers 

Polyculture 
vivriere  sans 
bananiers+/- 
f  ruitiers  ligneux 

Pasde  jachere 
ou  jachere  courte 
1-2  ans 

Culture  ou 
jachere 

Moinsde  100  p/ha 

6  % 

Manioc  dominant 
I'asso  elation 

Jachere  2  ans 

Jachere 

Moinsde  100  p/ha 

1 ,5  % 

Autres  hevea- 

Pasde  bananiers 

macabo 
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D'une  maniere  generale,  I'existence  sur  les  parcelles  de  plages  conduites  de  fagon 
differentes  constitue  une  des  principales  limites  de  I'identification  des  systemes  de  cul- 
tures par  voie  d'enquete.  Uie  autre  limite  est  constituee  par  le  fait  que  nous  n'avons  pas 
une  vue  totalement  objective  de  I'ensemble  des  cultures  pratiquees,  car  une  option  est 
en  effet  prise  des  le  depart  sur  le  role  du  bananier  plantain. 

D'autres  limites  existent  aussi  sur  la  representativite  des  pourcentages  enonces. 
D'une  part,  du  fait  du  nombre  limite  de  I'echantillon,  et  d'autre  part,  du  fait  que  leur 
representativite  depend  largement  de  la  taille  moyenne  des  parcelles,  elle-meme  large- 
ment  liee  au  systeme  de  culture.  Ainsi,  les  parcelles  en  cultures  perennes  sont  le  plus 
souvent  assez  spacieuses  (moyenne  de  3,5  ha),  voire  tres  vastes  (maximum  releve  a 
55  ha),  alors  que  les  parcelles  en  polyculture  vivriere  sont  bien  souvent  de  taille  plus  peti- 
te car  limitees  par  le  fort  besoin  en  main  d'oeuvre  et  par  les  besoins  d'autoconsommation. 

Les  pourcentages  en  nombre  de  parcelles  sont  done  destines  a  donner  un  ordre  de 
grandeur  de  la  frequence  des  differentes  pratiques. 

Enfin,  la  limite  de  cette  demarche  est  I'existence  de  specificites  micro-regionales, 
deja  relevees  globalement  a  I'echelle  des  systemes  de  production.  Leur  impact  pent  etre 
la  repartition  entre  les  diflferents  systemes  de  culture  identifies,  mais  aussi  I'apparition 
de  systemes  plus  specifiques  alors  qu'ils  sont  inexistants  ou  minoritaires  ailleurs.  On 
pent  ainsi  citer  le  cas  de  la  zone  de  Penda  Mboko,  oil,  pour  des  raisons  de  statut  foncier, 
des  cultures  perennes  ne  peuvent  etre  developpees.  II  s'yest  developpe  a  grande  echelle 
un  systeme  de  culture  oil  sont  associes  courge  a  pistache,  igname  et  bananier,  cultives 
sur  defriche  forestiere  ou  jachere  de  plus  de  quatre  ans.  On  note  aussi  dans  ce  cas 
I'e  merge  nee  de  systemes  en  monoculture  de  bananiers  et  de  manioc.  De  me  me,  on 
observe  dans  la  zone  de  Njombe-Penja  I'existence  de  systemes  reposant  sur  des  fruitiers 
non  ligneux  en  culture  pure  intensive,  principalement  ananas  et  papaye. 


Tableau  4.  Constitution  de  I'echantillon  de  I'enquete  diagnostic  dans  le  Sud  Quest. 
Repartition  des  parcelles  par  zone  et  par  type  de  culture  assodee 

Zone               Plantain           Associations          Assodes    Assodesaux  Assodesa 

monoculture  ou  avecdesvivriers     aux  cafeiers    cacaoyers  d'autres 

predominant    bananier  plantain  culturesde 

dansl'assodation  non  dominant/  rente  palmier, 

vivriers  ananas 


Tombel 

1 

2 

1 

7 

Kwa  Kwa 

2 

2 

1 

15 

Owe 

10 

5 

11 

2 

Penda 
Mboko 

4 

3 

1 

Buea 

5 

3 

Total  75 

22 

15 

3 

33 

2 

Enquete  diagnostic  (Chantelot  1993) 
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Importance  du  systeme  de  culture 
et  du  type  d'exploitation  pour  la  realisation 
d'un  diagnostic  sur  la  production  de  banane 
plantain  a  Techelle  de  la  parcelie 

Demarche  d'enquete  diagnostic 

Al'echelle  de  la  parcelie,  les  demarches  d'enquete-diagnostic  ont  deja  montre  leur  inte- 
ret  en  plantations  destinees  a  I'export  au  Cameroun  (Delvaux  et  al.  1986)  et  aux  Antilles 
(Delvaux  et  al.  1990),  mais  aussi  sur  banane  de  consommation  locale  au  Rwanda  (ISAR- 
IRFA  1989).  EUe  permet  d'etudier  un  large  echantillon  de  parcelles.  Toutefois,  pour  etre 
le  plus  efficace  possible,  Techantillonnage  doit  etre  raisonne  en  fonction  de  la  diversite 
du  milieu  et  des  systemes  de  culture.  La  construction  de  I'echantillon  et  I'interpretation 
necessitent  d'avoir  realise  au  prealable  une  analyse  des  systemes  de  production 
(tableau  4).  Cette  methode  ne  permet  qu'un  diagnostic  ponctuel,  car  en  conditions  pay- 
sannes,  elle  ne  peut  mobiliser  ni  le  rendement,  ni  des  indicateurs  rendant  compte  de 
I'ensemble  de  ses  composantes. 

L'enquete  realisee  au  Cameroun  en  1993  a  permis  de  mettre  en  evidence  I'incidence 
de  la  fertilite,  du  parasitisme  et  de  I'itineraire  technique  sur  la  croissance  du  bananier  et 
sur  le  regime  produit.  Qr  le  developpement  du  parasitisme  est  en  partie  lie  aux  tech- 
niques culturales  utilisees  et  au  systeme  de  culture  pratique.  De  meme,  I'itineraire  tech- 
nique depend  largement  du  type  d'exploitation. 


Demarche  d'observatoire  permanent 

La  demarche  d'observatoire  permanent,  plus  complete  et  complementaire  que  la  prece- 
dente,  permet  a  I'echelle  de  la  parcelie  de  mieux  apprehender  la  mise  en  place  du  ren- 
dement par  I'etude  de  la  croissance  en  phase  vegetative,  de  la  taille  du  bananier  a  la  flo- 
raison  et  de  sa  mise  en  relation  avec  le  regime  produit,  ainsi  que  de  la  phase  de  rem- 
plissage  du  regime.  De  plus,  cette  demarche  permet  de  mieux  caracteriser  I'itineraire 
technique.  L'evolution  saisonniere  de  la  production  au  travers  des  composantes  du  ren- 
dement et  des  contraintes  qui  la  conditionnent  sont  aussi  un  des  aspects  positifs  de 
cette  methode  (Achard  et  al.  1998). 

De  plus,  on  peut  recueillir  des  informations  a  I'echelle  de  1 'exploitation  pour  comple- 
ter les  observations  agronomiques  sur  la  parcelie  et  les  rapporter  au  fonctionnement  de 
I'exploitation.  Cela  situe  mieux  la  place  du  bananier  plantain  dans  la  constitution  d'un 
revenu  et  dans  I'autoconsommation. 

L'echantillonnage  et  I'interpretation  des  resultats  doit  largement  tenir  compte  des 
strategies  de  I'exploitation  et  des  systemes  de  culture  pratiques  par  rapport  au  milieu. 
Mais  I'importance  des  observations  et  la  frequence  des  observations  necessitent  de 
prendre  un  echantillon  restreint,  et  done  de  choisir  les  situations  les  plus  representatives. 
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Pour  illustrer  la  demarche  d'interpretation  et  I'importance  de  la  prise  en  compte  des 
strategies  et  des  systemes  de  culture,  nous  presentons  les  resultats  obtenus  durant  les 
observations  realisees  pendant  la  phase  de  mise  en  place  de  cette  demarche. 

En  fonction  de  I'aptitude  du  milieu  a  la  culture  du  bananier,  les  strategies  et  les  sys- 
temes de  culture  servent  a  expliquer  le  rendement  obtenu  et  a  identifier  le  facteur  limi- 
tant.  Des  ameliorations  sont  ensuite  a  envisager  au  niveau  qui  determine  la  presence  de 
la  contrainte  itineraire  technique,  systeme  de  culture,  strategie  de  I'exploitation. 

Importance  du  systeme  de  culture 
et  du  type  d'exploitation  pour  la  realisation 
d'un  diagnostic  sur  la  production  de  banane 
plantain  a  Techelle  de  la  parcelle 

Les  connaissances  acquises  (typologie  des  exploitations  et  des  systemes  de  culture, 
connaissance  des  pratiques  existantes)  permettent  de  concevoir  les  recherches  adaptees 
aux  problematiques.  Suivant  I'orientation  de  la  recherche  et  de  son  domaine  d'applica- 
tion,  il  s'avere  que  les  consequences  peuvent  intervenir  a  plusieurs  niveaux.  Ainsi,  pour 
les  travaux  experimentaux  cites  dans  le  tableau  6,  I'impact  pent  depasser  largement  le 
niveau  vise  du  fait  d 'inter  act  ions  entre  les  differents  niveaux  :  fonctionnement  de  la 
plante,  du  peuplement  vegetal,  itineraire  technique,  milieu,  systeme  de  culture,  type  de 
I'exploitation  agricole. 

De  plus  le  referentiel  cree  par  la  mise  en  place  de  types  de  systemes  de  culture  pent 
servir  apres  la  phase  de  recherche  de  reseau  de  validation  des  ameliorations  techniques. 
Plus  generalement,  la  typologie  d'exploitation  et  les  systemes  de  culture  identifies  avec 
I'analyse  du  milieu  constituent  un  referentiel  pour  la  vulgarisation. 

Conclusion 

L'analyse  des  pratiques  en  plantations  paysannes  et  des  resultats  obtenus  est  une  etape 
fondamentale  dans  la  conduite  d'une  recherche  finalisee.  Elle  apporte  une  meilleure 
connaissance  des  itineraires  techniques  et  des  facteurs  limitant  le  rendement  et  permet 
de  mettre  en  evidence  les  problematiques  presentes  en  milieu  paysan. 

En  fonction  des  aptitudes  du  milieu  a  la  culture  du  bananier  plantain,  des  connais- 
sances de  I'impact  des  systemes  de  culture  et  des  itineraires  techniques  specifiques  sur 
le  bananier,  on  peut  realiser  une  identification  des  principaux  facteurs  limitants  de  la 
production. 

Le  dispositif  d'etude  peut  servir  pour  mettre  en  oeuvre  un  dispositif  de  recherches 
adaptees  aux  besoins  identifies  et  aux  moyens  disponibles  dans  les  exploitations.  A 
Tissue  de  la  demarche  de  recherche,  la  typologie  des  exploitations,  les  systemes  de  cul- 
ture identifies  et  les  differents  milieux  observes  peuvent  servir  de  reseau  de  validation 
des  ameliorations  techniques  et  de  referentiel  pour  leur  vulgarisation. 
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Tableau  6.  Etudes  experimentales  realisees  et  domaine  d'intervention. 


Echelle  Type  Systeme  Milieu      Itineraire  technique  Fbnctionnement 

d'intervention      d'exploitation     de  culture  applique  au  de  la  plante 

/Type  d'etude         concerne  bananier 


Rotations 
cu  It  u  rales 

Non  cacaoyers 
Evolution  ? 

En  forte 
interaction 

Production 
de  materiel 
sain 

Place 

import  ante 
du  bananier 
plantain 

En  rotation 
culture/jachere 

Adaptation 
au  nouveau 
materiel 

Changement  ? 

Interface 
sol-plante 

- 

En  interaction 

Changement  ? 

En  interaction 

Conduite 
du  bananier 

En  interaction 

Changement  ? 
Densite/touffes 

Associations 
culturales 

Traditionnel 

Associations 
avec  vivriers 

Tous 

Interaction 

Meilleure 

gestion 

Changement 

Fertilisation 

Plantain 
commerc. 

Systemes 

a  densite>1  000 

Fertilite 
limitante 

Changement  ? 

- 

Agroforesterie 

Traditionnel 

Changement  ? 

Fertilite 
limitante 

Changement  ? 

Innovation 
varietale 

PI.  auto- 
consomme- 
et  commer- 
cial ? 

Tous 
Interac- 
tion? 

Tous 

Interaction  ? 

Changement  ? 
diffuse 

Type  de  materiel 

Lutte  integree 
centre  les 
parasites 

Place  du 
plantain 
import  ante 

En  interaction 

Interaction 

Changement 

Lutte  chimique 
centre  les 
parasites 

Productions 
a  I'export  ou 
a  forte 
valorisation 
locale 

Culture  pure 

Changement 

En  interaction 

- :  pasde  specificite  pour  ce  critere. 


References 

A:hard  R,  J.  Pierrot,  R.  Fogain,  A  Bikoi,  P.  Sama  Lang  &J.V  Escalant.  1998.  Un  observatoire  per- 
manent de  la  production  de  plantain  au  Cameroun:  un  outil  pour  la  recherche.  Pp.  299-313  in 
Proceedings  International  Seminar  on  Plantain  production.  CORPOICA,  Armenia,  Colombie. 

A;hard  R  &T.  Lescot.  1997.  Le  bananier  plantain  :  une  culture  traditionnelle  et  une  voie  de  diver- 
sification des  productions  commercialisees.  Communication  orale  a  la  Reunion  annuelle 
QRAD-FLHOR  'Place  de  I'arboriculture  fruitiere  et  de  I'horticulture  dans  la  diversification 


666 


Les  productions  bananieres/  Bananas  and  food  security -Session  4 


agricole",  1-5  septembre  1997,  Nfontpellier,  France.  ( Aparaitre  dans  la  collection  les  colloques 
du  QRAD). 

Capillon  A  1993.  Typologie  des  exploitations  agricoles,  contribution  a  I'etude  regionale  des  pro- 

blemes  techniques.  These  INAPGTome  1. 48  pp. 
Delvaux  B.,  X  Perrier  &Ph.  Guyot.  1990.  Diagnostic  de  la  fertilite  de  systemes  culturaux  intensifs 

en  bananeraies  a  la  Mirtinique.  Fruits  45  (3):  223-236. 
Delvaux  B.,  A  Lassoudiere,  X  Perrier  &J.  IVferchal.  1986.  Etude  agropedologique  de  la  zone  bana- 

niere  Camerounaise.  Fruits  41(6):  359-370. 
Lendre  P.  1989.  Analyse  de  la  filiere  de  commercialisation  du  plantain  au  Cameroun.  IVKmoire 

ESAT.  150  pp. 

Leplaideur  A,  G.  Longepierre  &  A  W&guela.  1981.  IVbdele  3C:  Cameroun-Centre  Sud  Cacaocultu- 
re.  IRAT.  236  pp. 

Lescot  T.  1996.  Culture  de  la  banane  plantain  et  durabilite  des  systemes  de  production.  Pp.  419- 
426  in  Fertilite  du  milieu  et  strategies  paysannes  sous  les  tropiques  humides  (J.  Pichot, 
N.  Sibelet  &J.J.  Lacoeuilhe  ,  eds).  QRAD-FLHOR,  IVbntpellier,  France. 

Losch  B.,  J.L.  Fusillier,  P.  Dupraz  &J.  Ndjoya.  1990.  Strategies  des  producteurs  en  zone  cafeiere  et 
cacaoyere  du  Cameroun.  Quelles  adaptations  a  la  crise?  Etudes  QRAD-DSA  1990-35.  QRAD- 
DSA  IVbntpellier,  France.  249  pp. 

NDa  AJopo  A  1992.  Reduction  des  pertes  apres  recolte  des  bananes  plantains.  Rapport  bourse 
Andre  Miyer.  FAQ  1 19  pp. 

Temple  L.  &  A  Fadani.  1997.  Cultures  d'exportation  et  cultures  vivrieres  au  Ckmeroun,  I'eclairage 
d'une  contreverse  par  une  analyse  micro-economique.  Economic  rurale  239  :4048. 

Temple  L.  &R  A:hard.  1995.  La  gestion  de  la  fertilite  dans  les  s)«temes  de  culture  du  bananier 
plantain  dans  le  sud-ouest  du  Cameroun.  Pp.  519-526  in  Fertilite  du  milieu  et  strategies  pay- 
sannes sous  les  tropiques  humides  (J.  Pichot,  N.  Sibelet  &  J.-J.  Lacoeuilhe,  eds).  QRAD- 
FLHOR,  Nbntpellier,  France. 

Temple  L.  &J.  Chataigner.  1996.  Le  marche  regional  de  la  banane  plantain  en  Afrique  Centrale. 
INFOMDSA5(l):34. 

Temple  L  1995.  Les  conditions  de  developpement  d'un  marche  vivrier,  le  cas  de  la  banane  plan- 
tain dans  la  zone  forestiere  du  Cameroun.  These  Lhiversite  de  IVbntpellier  1.  298  pp. 

Temple  L,  T.  Genettais,  J.  Ganry  &  J.  Qiataigner.  1993.  Les  systemes  de  production  du  plantain  et 
les  perspectives  d'intensification  dans  le  sud-ouest  du  Cameroun.  Fruits  48(2):  119-123. 

Trebuil  G,  S.P.  Kam,  F.  Turkelboom  &B.  Shinawaratra.  1997.  System  diagnosis  at  field,  farm  and 
watershed  level  in  diversifying  upland  agroecosystems:  towards  comprehensive  solution  to  far- 
mer's problems.  Pp.  99-114  in  T^plication  of  systems  approach  at  the  farm  and  regional  level 
-  "Vbl.  1  (Teng  et  al.  eds) .  Kluver  A;ademic,  Dortrecht,  Pays  Bas. 

Treche  S.  1997.  Importance  de  I'utilisation  des  racines,  tubercules  et  bananes  a  cuire  en  alimenta- 
tion humaine  dans  le  monde.  Les  cahiers  de  la  recherche  developpement  43:  95-108. 


Copyrighted  material 


Af rique  /  Africa  :  B.  Iratchet 


667 


Un  outil  pour  orienter  la  recherche 

et  apporter  des  reponses 

aux  problemes  des  producteurs 

de  bananes  plantain  dans  le  sud- 

ouest  du  Cameroun  :  I'exemple 

de  Tobservatoire 

agro-phytosanitaire 


Bruno  Iratchet 


Abstract  -  A  device  for  managing  research  and  finding  solutions  to  the 
problems  of  plantain  producing  farmers  in  the  Southwest  of  Cameroon:  the 
agricultural  and  phytosanitary  observation  system  as  an  example 

In  order  to  gain  a  better  insight  in  liow  plantain  is  being  produced  and  marketed  in  the 
Southwest  province  of  Cameroon,  CRBP  has  been  developing,  since  1990,  a  sector- 
oriented  approach.  Through  this  approach,  plantain  production  is  monitored  from  the 
field  all  the  way  to  the  consumer's  dish.  Production  and  consumption  markets  are  being 
monitored  and  an  observatory  system  for  plantain  producing  areas  has  been  established. 
The  objective  is  to  evaluate  the  functioning  (or  disfunctioning)  of  the  production  and 
distribution  channels,  using  a  certain  number  of  valuable  indicators,  in  a  permanent 
observatory  system. 

From  the  point  of  view  of  farmers,  the  agro-phytosanitary  observation  system  consists  in 
sampling  data  on  farmers'  plots  through  a  multidisciplinary  approach.  This  involves 
agronomy,  plant  pathology,  entomology,  nematology,  postharve^  technology  and  agro- 
economics.  All  this  information  aims  at  proposing  innovations  to  the  farmers  (through 
extenaon  organizations)  and  orientating  research  efforts  in  the  different  research  units 
of  CRBP. 

A  number  of  findings  can  be  drawn  from  the  first  year.  Observations  were  conducted 
from  Inarch  1997  to  March  1998  on  eight  plots.  Considerable  productivity  losses  were 
identified  and  the  influence  of  soil  fertility  on  plant  growth  and  plant  size  was 
established.  The  incidence  of  cultural  practices  on  infestation  levels  of  diseases  was 
observed. 


CRBP,  Douala,  Cameroun. 
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In  this  paper,  tlie  importance  of  a  good  methodology  is  stressed,  including  above  all  the 
importance  of  selection  of  the  sampling  method  in  the  field  and  an  analysis  in  the 
laboratory.  The  quality  of  the  fi ndings  depends  strongly  on  the  sampling  method,  which 
is  essential  for  the  provision  of  information.  The  main  intere^  of  the  agro-phytosanitary 
observation  system  is  to  orientate  research  and  development  activities  and  demonstrate 
the  need  for  region-specific  data  for  the  establishment  of  such  an  observatory. 

Resume 

Pour  comprendre  comment  la  vilie  de  Douala  (plus  d'un  million  d'habitants)  est  approvi- 
sionnee  en  plantain  (a  70  %  par  la  province  du  sud-ouest),  le  Centre  de  recherches  regio- 
nales  sur  bananiers  et  plantains  (CRBP)  a  developpe,  depuis  le  debut  des  annees  90  une 
approche  par  la  filiere.  Ce  mot  «  filiere  »,  emprunte  aux  disciplinesde  Teconomie,  indique 
clairement  le  necessite  de  saisir  la  production  de  bananes plantain  du  champ  des produc- 
teursa  Tassiette  des  consommateurs.  En  meme  temps  que  sent  suivis  les  marches  de  pro- 
duction et  les  marches  de  consummation,  un  observatoire  des  zones  de  production  de 
banane  plantain  a  ete  mis  en  place. 

Resolument  du  cote  des producteurs,  I'observatoire  agro-phytosanitaire  consiste  a  relever 
des  donnees  sur  les  parcelles  paysannes  qui  interessent  autant  I'agronomie  que  la  phyto- 
pathologie,  Tentomologie,  la  nematologie,  la  technologie  apres  recolte  ou  bien  encore 
I'agro-economie.  Toutes  ces  informations  ont  pour  but,  d'unepart,  de  proposer  des  inno- 
vations aux  paysans  (par  Tintermediaire  d'organismes  de  developpement),  d'autre  part, 
d'orienter  les  recherches  dans  chacu ne  des  disciplines presentes  au  CRBP. 
Mise  en  place  en  mars  1997,  la  premiere  annee  d'observations,  sur  huit  parcelles,  a  appor- 
te  un  certain  nombre  de  resultats.  Nous  avons  pu  mettre  en  evidence  certains  aspects 
agronomiques  tels  que  I'importance  des  pertes  sur  les  niveaux  de  productivite,  les  rap- 
ports antra  la  fartilite  at  la  croissanca  at  la  tailia  du  regime.  Da  mama,  pour  la  phytopa- 
thologie,  nous  avons  montre  Tincidence  dessystemesde  culture  sur  les  maladies. 

Cependant,  a  ces  resultats  ont  permis  de  valider  une  partie  du  protocole,  nous  voudrions 
surtout  insist er,  dansle  cadre  de  cet  article,  sur  le  materiel  et  les  methodes  qui  nousper- 
mattant  da  faira  ramonter  les  informations  de  la  parcelle  d'obsarvation  au  laboratoire  du 
cherchaur.  Da  la  precision  et  de  la  rigueur  des  choix  effect ues  dans  les  informations  qui 
nous  interessent  dependent  la  qualite  des  resultats.  Au  dela,  I'enjeu  de  I'observatoire 
agro-phytosanitaire  pour  le  CRBP  est  de  montrer  la  necessite  de  tenir  compte  des  donnees 
regionalespour  la  mise  en  place  de  tels  observatoires  desfilieres. 

Dans  un  premier  tamps,  nous  axpliquarons  le  choix  des  zones  de  production  ainsi  que 
celui  des planteurs  suivis.  Dansun  dauxieme  temps,  nous presanterons  les  criteres  retenus 
pour  mettre  en  evidence  les  contraintes  rencontrees  sur  les  parcelles  paysannes.  Enfin, 
nous  verrons  dans  quelles  mesures  les  resultats  obtenus  peuvent  etre  transmis  aux  pay- 
sans (sous  quelles  formes  et  dans  quelles  conditions)  et  quelles  actions  ciblees  nous  pou- 
vons  proposer  a  chacun.  Nous  tantarons  egalement  de  montrer  comment  ces  resultats 
peuvent  orianter  certains  programmes  da  recherche  ou  du  moins,  le  contenu  de  certains, 
puisque  I'observatoire  est  un  excellent  outil  pour  faire  le  lien  entre  la  recherche  et  le 
developpement. 
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Introduction 

Comprendre  le  fonctionnement  (et  les  dysfonctionnements)  de  la  filiere  banane  plantain 
au  Cameroun,  tel  est  I'enjeu  de  I'observatoire  permanent  de  la  filiere  que  le  QIBP  met 
en  place  depuis  le  debut  des  annees  90. 

Emprunte  aux  disciplines  de  I'economie,  le  mot  «  filiere  »  indique  clairement  la 
necessite  de  saisir  la  production  de  plantain,  du  champs  des  producteurs  a  I'assiette  des 
consommateurs.  Aujourdliui,  c'est  un  «  dispositif  lourd  »  qui  est  etabli,  tant  au  niveau 
des  observations  sur  les  systemes  de  production  que  sur  les  systemes  de  commercialisa- 
tion et  les  marches.  Mais  I'objectif  a  moyen  terme  consiste  a  etablir  un  nombre  limite 
d'indicateurs,  a  chacun  de  ces  niveaux,  revelateurs  des  situations  agronomiques  et  eco- 
nomiques  pour  alimenter  une  structure  plus  legere  :  un  observatoire  permanent  de  la 
filiere.  Alors  il  sera  possible,  d'une  part,  de  transferer  des  resultats  aux  acteurs  (produc- 
teurs, commer9ants,  consommateurs,  transformateurs)  et  d'autre  part,  de  reajuster  les 
programmes  de  recherche  en  station. 

Pour  I'instant,  dans  le  cadre  de  cet  article,  c'est  la  presentation  d'une  des  compo- 
santes  de  la  filiere  qui  va  retenir  notre  attention  :  les  zones  de  production.  En  effet,  en 
meme  temps  que  sont  suivis  les  marches  de  production  et  les  marches  de  consommation, 
un  observatoire  des  zones  de  production  du  plantain  a  ete  mis  en  place. 

Resolument  du  cote  des  producteurs,  I'observatoire  agro-phytosanitaire  consiste  a 
relever  des  donnees  sur  les  parcelles  paysannes  qui  interessent  autant  ragronomie  que 
la  phytopathologie,  I'entomologie,  la  nematologie,  la  technologic  apres  recolte  ou  bien 
encore  I'agro-economie.  Toutes  ces  informations  ont  pour  but  de  proposer  des  innova- 
tions aux  paysans  (par  I'intermediaire  d'organismes  de  developpement)  et  d'orienter  les 
recherches  dans  chacune  des  disciplines  presentes  au  CRBP. 

Dans  sa  demarche,  I'observatoire  agro-phytosanitaire  est  le  reflet  de  ce  que  Ton  pent 
attendre  de  I'observatoire  de  la  filiere  plantain  dans  son  ensemble,  mais  avec  un  disposi- 
tif lourd  d'observations  et  d'enquetes. 

Dans  un  premier  temps,  nous  expliciterons  succinctement  le  choix  des  zones  de  pro- 
duction, des  parcelles,  des  planteurs,  et  des  systemes  d'enquetes. 

Nous  developperons  ensuite  le  choix  de  quelques  indicateurs,  qui,  partant  des  pre- 
miers resultats  obtenus,  sont  revelateurs  des  contraintes  agronomiques  rencontrees  par 
les  planteurs  de  la  zone  etudiee. 

Enfin,  nous  verrons  dans  quelle  mesure  I'observatoire  agro-phytosanitaire,  au  niveau 
de  la  production,  pent  appuyer  la  recherche  et  le  developpement,  a  I'image  de  ce  que 
sera  I'observatoire  permanent  de  la  filiere. 


Materiel  et  methodes 

La  methode  utilisee  est  en  cours  de  validation  a  petite  echelle.  L'objectif  est  de  recher- 
cher  un  nombre  limite  d'indicateurs,  valides  comme  etant  les  plus  revelateurs  des  situa- 
tions agronomiques  et  economiques  rencontrees  par  les  producteurs. 
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La  premiere  annee,  le  nombre  de  parcelles  observees  a  ete  limite  a  huit  pour  privile- 
gier  davantage  le  nombre  de  variables  observees  sur  les  bananiers  plantain.  Actuellement, 
nous  travaillons  pour  suivre  douze  parcelles.  Les  criteres  de  selection  des  parcelles  restent 
globalement  identiques. 

Le  choix  des  zones  de  production  et  des  parcelles 

L'echantillonnage  a  ete  raisonne  de  maniere  a  couvrir  les  principales  zones  de  production 
qui  participent  a  I'approvisionnement  de  Douala,  principale  ville  economique  du  Came- 
roun.  Trois  zones  ont  ete  retenues  dans  la  province  du  sud-ouest  et  une  dans  la  province  du 
littoral  (carte).  Aterme,  un  tel  choix  doit  permettre  d'etablir  des  liens  entre  les  informa- 
tions recueillies  dans  les  observatoires  des  marches  et  de  la  consommation. 

Au-dela  de  leur  forte  contribution  aux  marches  urbains,  ces  sites  representent  egale- 
ment  des  zones  agro-ecologiques  distinctes.  Le  choix  des  parcelles  est  surtout  etabli  a  deux 
niveaux.  Tout  d'abord,  elles  appartiennent  toutes  a  des  planteurs  dont  les  objectifs  sont  de 
garantir  une  autosuffisance  alimentaire  et  de  degager  un  surplus  commercialisable.  Ce  type 
represente  plus  de  60  %des  planteurs.  Ensuite,  la  selection  a  porte  sur  les  gammes  d'asso- 
ciations  culturales  presentes  sur  ces  zones.  Huit  parcelles  ont  ete  selectionnees  de  fagon  a 
contenir  les  trois  systemes  de  culture  les  plus  representes  (parcelles  7  et  8  :  forte  densite 
de  plantain  associe  a  I'egoussi ;  parcelles  3,  4  et  5  :  moyenne  densite  de  plantain  associe  a 
d'autres  vivriers;  parcelles  1,  2  et  6  :  faible  densite  de  plantain  associe  a  des  cultures 
perennes).  II  faut  egalement  note  que  toutes  les  parcelles  retenues  presentent  une  variete 
de  plantain  commune,  de  fa^on  a  eviter  tout  biais  dans  les  observations  sur  les  bananiers. 

Les  systemes  d'enquetes 

Les  donnees  coUectees  en  milieu  paysan  sont  prelevees  a  partir  de  deux  sources  : 

•  des  suivis  de  parcelles, 

•  des  enquetes. 

Les  variables  observees  sur  les  bananiers 

Dans  chaque  parcelle,  les  observations  sont  realisees  sur  deux  varietes.  La  premiere  varie- 
te, de  type  «  French  Mojen  »,  est  commune  a  I'ensemble  des  parcelles.  La  seconde  est 
I'autre  variete  dominante  de  la  parcelle  («  Faux  Corne  »,  «  Batard  »,  «  Gros  Mchel  »,  etc.). 

Chaque  mois,  les  observations  portent  sur  chacun  des  30  bananiers  par  variete,  en  dis- 
tinguant  differents  stades  d'evolution  du  bananier  : 

•  de  la  phase  vegetative  a  la  floraison  : 

-  la  hauteur, 

-  la  circonference, 

-  remission  foliaire  (rythme  d'emission  foliaire  -  REF), 

-  la  plus  jeune  feuille  necrosee  (PJFN)  par  la  cercosporiose  noire, 

-  le  nombre  de  feuilles  vivantes  (NF\). 

-  a  la  floraison  le  nombre  de  rejets  est  egalement  pris  en  compte. 
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•    a  la  recolte  : 

-  le  nombre  de  feuilles  vivantes  restantes, 

-  Fintervalle  entre  la  floraison  et  la  recolte  (nombre  de  jours), 

-  nous  procedons  au  decorticage  du  bulbe  :  pourcentage  de  degats  occasionnes 

sur  le  bulbe  par  les  larves  de  charangons  (Vilardebo  1973). 

•  sur  le  regime  : 

-  le  poids  du  regime, 

-  le  nombre  de  mains, 

-  le  nombre  de  doigts, 

-  le  poids  moyen  des  doigts,  la  longueur  moyenne,  le  grade  moyen, 

-  la  couleur  et  la  durete  de  la  peau  ainsi  que  de  la  pulpe, 

-  les  types  et  les  degres  d'attaques  de  la  peau  par  les  maladies  telles  que 

Trachy sphaera  fructigena  et  Pyrichularia  grisea. 

Tons  les  deux  mois,  les  populations  de  nematodes  (Radopholus  similis,  Helicotylen- 
chus  multicinctus,  Pratylenchus  spp.,  Meloidogyne  spp.,  Hoplolaimus  spp.)  sont 
denombrees  selon  la  methode  de  Vilardebo  et  Guerout  ( 1974).  De  plus,  I'indice  de  necro- 
se racinaire  est  determine  (methode  Bridge  et  Gowen  1993)  a  partir  de  dix  autres  bana- 
niers  plantain  presents  sur  la  parcelle. 

Chaque  semestre,  les  populations  de  charangon  sont  estimees  en  realisant  des  pie- 
geages  sur  les  bananiers  observes  (methode  Delattre  1980). 

Un  certain  nombre  de  donnees  generates  complete  les  observations  mensuelles  sur 
les  bananiers  memes  : 

•  analyse  annuelle  de  sol  sur  0-30  cm  par  la  methode  Cobalt -Hexamine  (Ciesielsky  et 
Sterckeman  1996), 

•  prelevement  foliaire  (au  stade  floraison),  une  fois  par  an, 

•  releve  climatique  mensuel  sur  chaque  zone. 

Le  questionnaire  agro-economique 

Les  enquetes  consistent  en  un  questionnaire  laisse  a  la  charge  des  planteurs  et  que  nous 
recuperons  tous  les  deux  mois.  II  positionne  le  plantain  par  rapport  aux  autres  cultures 
sur  la  parcelle  et  au  niveau  de  I'exploitation.  II  permet  de  suivre  les  itineraires  tech- 
niques pratiques.  II  permet  egalement  de  quantifier  les  niveaux  d'autoconsommation  ou 
de  commercialisation  des  vivriers.  Enfin,  ce  questionnaire  permet  une  approche  de  la 
rentabilite  des  parcelles. 

Dans  le  cadre  de  cet  article,  nous  ne  presenterons  pas  de  resultats  agro-economique s 
dans  la  mesure  oil  les  donnees  dont  nous  disposons  n'ont  pas  encore  ete  analysees  dans 
leur  ensemble.  Toutefois,  nous  pouvons  noter  que  les  travaux  de  Raphael  Achard  partici- 
pent  a  cette  meme  demarche  de  comprehension  des  systemes  de  production  et  du  fonc- 
tionnement  des  exploitations  dans  le  sud-ouest  du  Cameroun. 
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Premiers  resultatssur  le  suivi  des  parcelles 

La  demarche  initiee  dans  le  cadre  de  I'observatoire  des  problemes  agrophytosanitaires 
consiste  a  selectionner  un  certain  nombre  de  criteres  en  vue  de  valider  ITiypothese 
selon  laquelle  ils  sont  representatifs  des  problemes  rencontres  par  les  planteurs  dans 
ce  domaine. 

Qiacun  de  ces  indicateurs,  pris  isolement  ou  associe  a  d'autres,  permettent  d'expli- 
quer  la  formation  du  rendement.  Nous  allons  done  presenter  quelques  exemples  de  para- 
metres  valides  comme  etant  decisifs  dans  la  formation  du  rendement. 


Solset  climat 

La  fertilite  des  sols  est  tres  contrastee  (tableau  1),  avec  des  sols  ferralitiques  jaunes  tres 
pauvres,  presents  chez  trois  planteurs,  et  des  sols  ferralitique  jeunes  et  volcaniques,  tres 
riches,  chez  les  autres  planteurs.  lis  representent  bien  la  diversite  des  conditions  pedo- 
logiques  de  cette  zone. 

Le  climat  est  de  type  tropical  humide,  il  se  caracterise  par  une  temperature  uniforme 
toute  I'annee  (30°C  en  moyenne)  et  par  I'alternance  de  deux  saisons  :  une  saison  seche 
de  novembre  a  mars  et  une  saison  des  pluies.  Les  precipitations  moyennes  annuelles 
s'echelonnent  entre  2000  et  4000  mm  par  an,  et  atteignent  leur  regime  maximum  entre 
juillet  et  aout.  L'annee  1997  a  ete  marque  par  une  activite  pluvio-orageuse  intense  par 
rapport  a  l'annee  1996  qui  etait  restee  sous  la  normale.  Durant  les  mois  de  novembre  et 
decembre  1997,  de  fortes  pluies  ont  par  ailleurs  ete  enregistree  par  rapport  aux  annees 
anterieures. 
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Tableau  1.  Fertilite  dessols. 


Zone  1 

Zone  2 

Zone  3 

Zone  4 

Planteurs 

H  1 

PI  2 

PI  3 

R4 

PI  5 

PI  6 

PI  7 

PI  8 

Type  de  sol 

Ferrali- 

Volca- 

Ferrall- 

Ferrall- 

Volca- 

Volca- 

Ferra- 

Ferrall- 

tlque 

nique 

tique 

tique 

nlque 

nlque 

lltlque 

tlque 

jeune 

jeune 

jaune 

jeune 

jeune 

jaune 

jaune 

M-O 

5.3 

12 

4.2 

1.8 

20 

17.2 

1.36 

1.4 

Ca 

4.6 

22 

13.7 

1.7 

35.6 

33.8 

0.9 

1.8 

Mg 

1.9 

5 

4.3 

0.5 

4.8 

5.4 

0.3 

0.5 

K 

0.9 

0.6 

0.5 

0.15 

0.66 

1 

0.06 

0.20 

S'CEC 

66 

90 

91 

54 

97 

98 

78 

83 

PH 

5.7 

6.5 

6.1 

5 

7.3 

7.4 

5.4 

5.3 

Le  parasitisme  tellurique 

La  presence  des  nematodes  et  du  charangon  noir  est  generalisee  sur  I'ensemble  des  par- 
celles.  Les  principales  especes  de  nematodes  rencontrees  sont  Radopholus  similis, 
Pratylenchus  spp.,  Helicotylenchus  multicinctus,  Meloidogyne  spp.,  Hoplolaimus  spp. 

L'importance  des  especes  varie  selon  les  planteurs.  R.  similis  est  I'espece  principale 
sur  les  parcelles  2  et  3  alors  que  sur  les  autres  parcelles,  H.  multicinctus  est  I'espece  de 
nematode  dominante.  Les  parcelles  4  et  8  presentent  toutefois  des  populations  en  R.  sim- 
lis  au-dessus  du  seuil  de  degat  qui  est  estime  a  10000  R.  similis/ 100  g  de  racine.  Les 
especes  des  genres  Pratylenchus  spp.,  Meloidogyne  et  Hoplolaimus  sont  presentes  sur  la 
quasi-totalite  des  plantations,  mais  les  niveaux  de  populations  sont  faibles  (figure  1). 


pi  1  pi  2  pi  3         pi  4  pi  5  pi  6         pi  7         pi  8 

■  H.  multicinctus  ■  Hoplolaimusspp.      □  R.  similis 

■  Pratylenchus  spp.  □  Meloidogyne 


Figure  1.  Niveau  moyen  des  populations  de  nematodes  rencontrees  sur  liuit  parcelles 
paysannes. 
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La  dynamique  de  developpement  des  populations  de  nematodes  varie  semblablement 
entre  les  parcelles.  Les  pics  de  population  ont  ete  obtenus  entre  juillet  et  septembre. 
Ceci  coincide  avec  les  periodes  de  forte  pluviometrie. 

De  fa^on  generale,  I'etat  sanitaire  des  racines  a  varie  entre  un  etat  sanitaire  faible 
(0-25  sur  les  parcelles  1,  5,  6,  et  7,  et  un  etat  sanitaire  modere  (25-50  %)  sur  les  autres 
parcelles.  Nous  avons  note  que  sur  les  parcelles  oii  H.  multicinctus  est  le  nematode 
dominant,  les  degats  sur  les  racines  sont  generalement  faibles.  Les  plus  fortes  attaques 
sont  rencontrees  sur  les  parcelles  ou  R.  similis  domine.  Une  forte  correlation  (r  =  0,92) 
a  ete  mise  en  evidence  entre  le  niveau  moyen  par  parcelle  des  populations  de  R.  similis 
et  I'indice  de  necrose  racinaire  moyen  par  parcelle. 

Quant  aux  charangons  noirs,  les  niveaux  d'infestation  sont  plus  ou  moins  importants. 
Certes,  Cosmopolites  sordidus  a  ete  rencontre  sur  I'ensemble  des  parcelles.  Mais  le 
denombrement  des  adultes  a  montre  que  le  niveau  de  population  varie  entre  0  et  3,1 
charangons  par  piege.  Les  degats  occasionnes  sont  done  relativement  faibles  d'une 
maniere  generale,  meme  si  Ton  note  une  forte  variabilite  au  sein  de  chacune  des  par- 
celles. Nous  avons  egalement  montre  une  bonne  relation  entre  les  resultats  du  piegeage 
des  adultes  de  charan^ons  et  ceux  du  decorticage  des  bulbes.  Les  plants  des  parcelles 
les  plus  infestees  presentent  des  coefficients  d'infestation  tres  eleves,  et  inversement,  a 
I'exception  de  la  parcelle  7.  dependant,  il  a  ete  montre,  au-dela  du  Cameroun,  qu'on  pou- 
vait  rencontrer  de  fortes  infestations  qui  etaient  a  I'origine  de  pertes  considerables 
(Fogain  et  Ysenbrandt  1995). 

Le  rythme  d'emission  foliaire  en  phase  vegetative 

Les  variations  saisonnieres  observees  sur  remission  foliaire  sont  principalement  liees  a 
revolution  climatique.  II  existe  en  effet  une  forte  correspondance  entre  le  rythme 
d'emission  foliaire  (REF)  et  revolution  de  la  pluviometrie,  comme  en  temoignent  les 


mars97  mai  97 


anv.  98 


Pluviometrie 


pl1 


pl2 


Figure  2.  Relation  entre  le  rythme  d'emission  foliaire  et  la  pluviometrie  sur  les  parcelles  de  la 
zone  d'Ebonji. 
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Figure  3.  Relation  entre  le  REFet  la  pluviometrie  sur  lesparcellesde  la  zone  de  Bole. 


figures  2  et  3.  Quant  aux  differences  sur  une  meme  zone,  oil  la  pluviometrie  est  homoge- 
ne,  les  dilferents  niveaux  d'emission  foliaire  rencontres  pendant  la  saison  des  pluies 
entre  les  parcelles  peuvent  etre  de  plusieurs  ordres.  Par  exemple,  la  conduite  en  touffe 
pratiquee  chez  le  planteur  2  pourrait  expliquer  la  difference  de  REF  enregistree  chez  le 
planteur  1.  La  constitution  chimique  moins  riche  des  sols  chez  le  planteur  4  pourrait 
egalement  etre  a  I'origine  d'un  niveau  d'emission  foliaire  plus  faible  que  chez  le 
planteur  3. 

Ces  hypotheses  se  rapprochent  des  resultats  reportees  par  Allen  et  al.  (1988),  qui 
indiquent  que  remission  foliaire  depend  entre  autre  de  I'age  de  la  plantation,  de  sa  den- 
site  et  de  la  taille  des  plants. 

La  circonference  des  bananiers a  lafloraison 

La  circonference  a  la  floraison  decroit  en  moyenne  de  70  cm  a  56  cm  entre  Janvier  et 
juillet.  A  partir  d'aout,  la  circonference  augmente  pour  atteindre  67  cm  en  decembre. 
Cette  variation  est  a  rapprocher  de  la  saisonnalite  du  REF  lie  au  climat. 

II  existe  une  grande  variabilite  entre  les  parcelles.  Sur  les  parcelle  4,  7  et  8,  la  circon- 
ference moyenne  annuelle  a  la  floraison  est  inferieure  a  58  cm,  alors  qu'elle  est  de  plus 
de  67  cm  chez  les  planteurs  1,  2,  3,  et  5.  Les  circonferences  de  faible  taille  chez  le  plan- 
teur 6  sont  attribuees  a  une  technique  culturale  de  degainage. 

La  circonference  a  la  floraison  apparait  tres  liee  aux  types  de  sol  et  a  leurs  composi- 
tions chimiques  (figure  4).  Sur  sols  volcaniques  (planteur  2,  5  et  6),  du  fait  de  leur  struc- 
ture et  de  leur  richesse  en  cations  echangeables,  une  tres  bonne  croissance  des  bana- 
niers est  constatee.  Les  sols  ferralitiques  jaunes  (planteur  4,  7  et  8)  tres  pauvres 
donnent  des  resultats  tres  mediocres,  tandis  que  les  sol  ferralitiques  jeunes  (planteurs  1, 
3  et  5)  pen  denatures  contribuent  a  un  bon  developpement  de  la  plante. 
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PI1  PI2  PI3  PI4  PIS  PI6  PI7  PIS 


■  C         ■  SDmme  descationsechangeables 


Figure  4.  Relation  entre  la  circonference  a  la  fl  oraison  (C)  et  la  somme  des cations 
echangeables. 

La  circonference  apparait  comme  un  bon  descripteur  global  de  la  croissance  du 
bananier  plantain  pendant  la  phase  vegetative.  Elle  integre  egalement  la  composante 
fertilite  du  sol.  Sur  bananier  «  dessert  »,  cette  composante  est  consideree  comme  indica- 
teur  de  croissance  (Jannoyer  1995). 

Lespertesavant  recolte 

En  moyenne,  40  %des  bananiers  plantain  suivis  n'arrivent  pas  a  une  maturite  suffisante 
pour  que  leur  production  puisse  etre  consommee  ou  recoltee.  Ces  pertes  correspondent 
dans  un  premier  temps  a  des  bananiers  qui  cassent  au  niveau  du  milieu  du  pseudotronc 
sous  I'influence  du  stress  hydrique,  lors  de  la  fin  de  la  saison  seche,  au  mois  de  mars.  En 
avril  et  mai,  malgre  la  reprise  des  pluies,  les  pertes  restent  importantes,  majoritairement 
sous  forme  de  bananiers  deracines.  i^res  ces  periodes,  les  pertes  diminuent  et  restent 


60  T 


PI1  PI2  PIS  PI4  PIS  PI6  PI7  PIS 


Figure  5.  Pourcentage  des  pertes  rencontrees  par  parcelle. 
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stables  tout  au  long  de  I'annee,  avec  uniquement  des  bananiers  qui  chutent  ou  qui  meu- 
rent  en  cours  de  developpement.  Quant  au  vol,  il  participe  aux  pertes  puisque  qu'il  pent 
representer  un  manque  a  gagner  de  plus  de  20  %  Le  niveau  des  pertes  est  relativement 
semblable  entre  les  planteurs  (figure  5). 

C'est  au  niveau  du  type  de  perte  rencontre  que  les  variations  sont  importantes.  On 
rencontre  enormement  de  casses  chez  les  planteurs  4,  7  et  8  et  de  chutes  chez  les  plan- 
teurs 1,  2,  3,  7  et  8. 

On  a  enregistre  un  taux  plus  fort  de  casse  sur  les  parcelles  constituees  de  sol  dispo- 
sant  d'une  faible  capacite  de  retention  en  eau.  dependant,  les  niveaux  importants  de  ces 
pertes,  rencontrees  en  fin  de  saison  seche  1997,  ne  se  sont  pas  reproduits  cette  annee 
(figure  6).  Ceci  s'explique  par  une  forte  pluviometrie  entre  novembre  et  decembre  1997 
par  rapport  aux  annees  anterieures. 

On  a  constate  egalement  que  le  nombre  de  bananiers  plantain  deracines  par  parcel- 
le  etait  tres  lie  a  I'etat  sanitaire  des  racines.  On  a  etablit  une  forte  correlation  (r  —  0,74) 
entre  le  pourcentage  de  chute  par  parcelle  et  le  niveau  moyen  de  I'etat  racinaire  qui  est 
lui  me  me  fortement  he  a  la  presence  de  R.  similis.  Ces  observations  confirment  celles 
realisees  sur  le  cultivar  «  French  Sombre  »,  montrant  que  le  controle  des  populations  de 
R.  similis  par  I'utilisation  de  nematicides  permet  de  reduire  de  fa9on  significative  le 
nombre  de  bananiers  plantain  deracines  (Fogain  1997).  Cependant,  le  planteur  4,  mal- 
gre  un  indice  de  necrose  racinaire  important,  ne  presente  aucune  pertes  causees  par 
les  chutes  car  il  realise  un  tuteurage  systematique.  Cette  technique  represente  done 
une  bonne  methode  pour  lutter  contre  les  chutes. 

Par  ailleurs,  pour  lutter  contre  les  vols  (importants),  les  planteurs  ont  tendance  a 
recolter  leurs  regimes  precocement.  Ceci  explique  les  faibles  intervaUes  floraison -coupe 
(IFQ  observes  et  imphque  un  remphssage  non  optimum  des  doigts. 

Les  premiers  resultats  de  I'observatoire  agro-phytopatologique  montrent  que 
quelques  criteres  influent  plus  fortement  que  d'autres  sur  les  composantes  du  rende- 
ment  en  milieu  paysan. 

Des  parametres  tels  que  le  parasitisme  tellurique,  I'importance  des  pertes  sur  les 
niveaux  de  productivity,  les  rapports  entre  la  fertihte  des  sols  et  la  croissance  des  bana- 
niers, sont  des  indicateurs  fiables  pour  expliquer  en  partie  les  niveaux  de  production 
d'une  zone  donnee. 
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Figure  6.  Saisonnalite  des  pertes. 


Copyrighled  malarial 


Af rique  /  Africa  :  B.  Iratchet 


679 


Ces  informations,  une  fois  acquises,  doivent  etre  transmises,  non  seulement  aux  pay- 
sans,  mais  egalement  aux  institutions  de  recherche  dont  elles  pourraient  influencer  les 
programmes  de  recherche. 


Un  observatoire  pour  lespaysans 
et  les  chercheurs 

L'interet  de  la  demarche  entreprise  avec  1 'observatoire  agro-phytosanitaire  est  double. 
D'une  part,  il  importe  de  rendre  compte  aux  paysans  des  observations  faites  sur  leurs 
parcelles.  D'autre  part,  il  est  tout  a  fait  opportun  que  chaque  chercheur  considere  les 
parcelles  paysannes  comme  une  partie  de  leur  laboratoire  et,  de  ce  fait,  oriente  des  pro- 
grammes de  recherche  vers  les  problemes  rencontres  par  les  paysans. 

Du  cote  des  paysans 

Differentes  initiatives  ont  ete  prises  au  CRBP  pour  diffuser  les  resultats  des  recherches. 

Certains  acquis  de  1 'observatoire  de  la  production  permettent  deja  de  sensibiliser 
les  planteurs  a  des  techniques  simples  pour  ameliorer  leurs  cultures  de  bananiers  plan- 
tain. Chacune  des  huit  parcelles  font,  ou  feront,  I'objet  d'un  transfert  de  connaissances 
et/ou  de  technologies.  Le  dialogue  entre  les  chercheurs  et  les  planteurs  sera  centre,  sui- 
vant  les  contraintes  rencontrees,  sur  la  lutte  centre  la  parasitisme  tellurique,  le  main- 
tien  de  la  fertilite  et/ou  la  diversification  varietale.  Par  exemple,  au  niveau  du  parasitis- 
me tellurique,  les  propositions  a  court  terme  sent  I'utilisation  systematique  du 
tuteurage  pendant  les  periodes  favorables  a  la  renverse  des  bananiers.  De  plus,  avant  la 
mise  en  place  de  la  plantation,  nous  conseillons  deja  la  desinfection  des  rejets  apres 
parage  et  I'elimination  systematique  des  rejets  portant  des  galeries  de  charan^ons. 
Enfin,  nous  encourageons  les  planteurs  pour  I'utilisation  de  rotations  et  de  jacheres 
ameliorees  pour  assainir  les  parcelles.  Along  terme,  I'utilisation  de  varietes  resistantes 
devrait  permettre  un  controle  propre  et  durable  de  ces  ravageurs.  Dans  le  cas  des  par- 
celles qui  rencontrent  des  problemes  de  fertilite,  I'utilisation  d'une  fertilite  minimale 
devant  couvrir  les  exportations  sera  mise  au  point  par  des  essais  multilocaux  comple- 
mentaires.  Des  varietes  plus  productives  et  resistantes  aux  cercospor loses  seront  egale- 
ment testees  en  vue  d'une  validation  par  les  planteurs.  L'utilisation  de  nouvelles  varie- 
tes comme  le  Popo'ulu  pourra  egalement  etre  proposee  aux  planteurs  qui  cherchent  a 
diversifier  leurs  activites. 

Le  QIBP  dispose  egalement  d'un  magazine  trimestriel  d'information  sur  la  filiere 
plantain  au  Cameroun.  Lhe  dizaine  de  pages  prefigure  ce  que  sera  I'observatoire  perma- 
nent de  la  filiere.  Les  chercheurs  du  Centre,  principalement  les  agro-economistes,  ren- 
dent  compte  de  leurs  observations  sur  les  zones  de  productions  et  leurs  marches,  ainsi 
que  sur  les  marches  de  consommation.  Regulierement,  un  dossier  fait  le  point  sur  la 
filiere  dans  une  region  du  Cameroun  ou  d'un  autre  pays. 

En  ce  qui  concerne  les  producteurs,  des  articles  sur  des  themes  precis  tels  que  les 
pertes  ou  la  cercosporiose  noire,  s'inserent  dans  ce  periodique.  De  plus,  une  fiche  tech- 
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nique  apporte  des  conseils  aux  paysans  pour  la  conduite  de  leurs  plantations.  Le  tuteu- 
rage,  I'effeuillage  et  la  gestion  des  exploitations  ont  ete  traite  dernierement. 

Enfin,  les  acquis  des  recherches  entreprises  au  sein  de  I'observatoire  agro-phytosa- 
nitaire  doivent  egalement  servir  les  structures  d'encadrement  du  monde  agricole.  Deja, 
au  Cameroun,  des  liens  entre  la  recherche  et  la  vulgarisation  existent  :  des  chercheurs 
du  CRBP  participent  a  des  ateliers  organises  par  le  PNV\(Projet  National  de  Vulgarisa- 
tion Agricole).  Ces  rencontres  de  la  recherche  et  du  developpement  renforcent  I'impor- 
tance  de  la  recherche  aux  yeux  des  utilisateurs  de  ses  resultats,  tout  autant  qu'elles 
encouragent  les  chercheurs. 

Du  cote  des  chercheurs 

Dans  un  centre  de  recherche  comme  le  CRBP,  oil  sont  developpees  des  disciplines 
telles  que  ragronomie,  ragro-economie,  la  phytopathologie  ou  encore  la  nematologie, 
les  chercheurs  sont  amenes  a  considerer  les  parcelles  paysannes  comme  des  parties 
integrantes  de  leurs  laboratoires. 

Ainsi,  les  premiers  resultats  de  I'observatoire  agro-phytopathologique  montrent 
qu'un  accent  particulier  devrait  etre  mis  sur  la  maitrise  des  ravageurs  (nematode  et 
charangon)  et  le  maintien  de  la  fertilite.  Au  QIBP,  les  recherches  pour  lutter  contre 
les  contraintes  biotiques  ont  longtemps  ete  centrees  sur  la  cercosporiose,  au  travers  de 
la  lutte  chimique  et  de  1 'amelioration  genetique,  avec  la  creation  et  la  selection  de 
varietes  resistantes.  Elle  pourrait  s'intensifier  dans  le  domaine  de  la  lutte  contre  le 
parasitisme  tellurique.  Au  niveau  de  I'amelioration  des  itineraires  techniques,  les 
recherches  ont  ete  orientees  vers  la  quahte  des  semences  et  sur  les  systemes  de  jache- 
re  et  de  rotation  pour  lutter  contre  le  parasitisme  tellurique.  Ace  niveau,  les 
recherches  actuelles  correspondent  aux  principales  contraintes  rencontrees  par  les 
planteurs.  Quant  aux  travaux  sur  le  maintient  de  la  fertilite,  ils  devraient  egalement 
etre  intensifies. 

Du  role  actuel  de  I'observatoire  agro-phytosanitaire 

au  role  possible  de  I'observatoire  permanent  de  la  filiere 

Les  premiers  resultats  consecutifs  a  la  premiere  annee  d'observation  des  parcelles  pay- 
sannes confirment  que  les  planteurs  sont  demandeurs  d'informations  sur  les  pro- 
blemes  d'ordre  phjtosanitaire  qu'ils  rencontrent.  Les  donnees  recueillies  et  analysees 
par  les  chercheurs  du  CRBP  permettent  de  repondre  a  une  partie  de  leurs  attentes. 
L'interet  des  producteurs  pour  la  mise  en  place  de  parcelles  de  demonstration  et  plus 
generalement  pour  des  conseils  dans  la  conduite  de  leurs  plantations,  tels  que  ceux  qui 
paraissent  dans  le  magazine  Plant 'Info,  nous  encourage  dans  notre  demarche. 

Du  cote  des  chercheurs,  nous  travaillons  actuellement  pour  augmenter  le  nombre 
de  parcelles  observees,  de  fagon  a  obtenir  une  meilleure  representativite  des  pro- 
blemes  rencontres  sur  les  zones  de  production  que  nous  suivons.  L'accent  doit  egale- 
ment etre  mis  sur  la  precision  et  la  rigueur  quant  aux  choix  des  parametres  observes 
sur  les  bananiers  plantain.  La  demarche  qui  consiste  a  identifier  les  facteurs  qui  inter- 
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viennent  dans  la  formation  du  rendement  est  pertinente.  Mais  les  difficultes  pour  hie- 
rarchiser  ces  memes  facteurs  nous  conduisent  a  affiner  le  protocole  d'observations  sur 
les  bananiers.  Nous  avons  montre  rincidence  des  degats  occasionnes  par  les  ravageurs 
(nematodes  surtout)  et  la  necessite  de  maintenir  la  fertilite  et  I'importance  des  pertes 
sur  les  niveaux  de  production  des  zones  etudiees  dans  le  sud-ouest  du  Cameroun.  II 
nous  reste  a  saisir,  par  exemple,  le  role  d'une  maladie  telle  que  la  cercosporiose. 

A  terme,  nous  pensons  pouvoir  valider  un  nombre  limite  d'indicateurs  des  niveaux 
de  production  a  I'echelle  de  la  zone  etudiee.  Ces  informations  alimenteront  I'observa- 
toire  permanent  de  la  filiere  plantain. 
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La  culture  du  bananier  plantain 

dans  les  regions  du  Niari, 

de  la  Bouenza  et  de  la  Lekoumou 


Casimir  Makambila 


Abstract  -  Plantain  growing  in  tlie  Niari,  Bouenza  and  Leicoumou  regions 

Several  plantain  farms  are  e^ablished  in  the  Niari,  Bouenza  and  Lekoumou  regions.  They 
are  maintained  by  young  rural  people  grouped  in  cooperatives  and  associations. 
Production  is  increasing  and  must  meet  on  the  one  hand  the  requirements  of  the 
Gabonese  marl<et,  supplied  by  numerous  traders  who  travel  all  over  the  region  to  buy 
bunches  of  plantain,  and  on  the  other  the  Congolese  market,  with  the  plantain 
purchased  being  shipped  from  Pointe-Noire. 

Production  is  limited  by  numerous  constraints  and  the  young  rural  people  would  like 
training  to  handle  these.  The  problems  experienced  and  forming  the  subject  of  training 
are  the  improvement  of  cropping  methods,  choice  and  preparation  of  plant  material, 
identification  of  crop  diseases  and  pests,  control  methods  suited  to  the  environment, 
varietal  behaviour  with  regard  to  pests  and  diseases,  fertilisation  problems  and  finally 
land  preparation  methods  for  cropping  in  savannah  and  in  forest. 

Resume 

Les  regions  du  Niari,  de  la  Bouenza  et  de  la  Lekoumou  abritent  les  exploitations  de  bana- 
niers  plantain.  Celles-ci  sont  entretenues par  desjeunes  ruraux  regroupes  en  cooperatives 
et  en  associations.  La  production,  qui  connait  une  augmentation,  doit  satisfaire  le  marche 
gabonais  assure  par  de  nombreux  commergants  qui  parcourent  toute  la  region  pour 
I'achat  des  regimes  de  plantain  d'une  part,  et  d'autre  part,  le  marche  congolaispar  lequel 
le  plantain  achete  est  evacue  a  Pointe-Noire. 

De  nombreuse  contraintes  limitent  la  production  et  c'est  precisement  sur  celles-ci  que  les 
jeunes  ruraux  desirent  etre  formes.  Les  problemes  connus  par  ces  derniers  et  qui  font 
I'objet  d'une  formation  sont  respectivement  :  I'amelioration  des  methodes  de  culture,  le 
choix  et  la  preparation  du  materiel  vegetal,  I'identifi cation  des  maladies  et  ennemis  de 
cultures,  les  methodes  de  controle  adaptees  a  leur  environnement,  le  comportement 
varietal  visa  vis  des  maladies  et  des  ennemis  de  culture,  les  problemes  de  fumure  et  enfin 
les  methodes  de  preparation  de  terrain  selon  que  la  culture  est  faite  en  savane  ou  en 
foret. 
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Introduction 

Les  regions  du  Mari,  de  la  Bouenza  et  de  la  Lekoumou  abritent  les  principales  cultures 
de  bananiers  plantain.  Les  champs  et  plantations  sont  entretenus  par  les  jeunes  ruraux, 
regroupes  en  associations  ou  cooperatives.  La  formation  de  ces  derniers  sur  les  acquis  de 
la  recherche  a  ete  consideree  comme  une  priorite. 

Dans  ce  cadre,  un  programme  de  formation  vulgaiise  les  acquis  de  recherche  aupres 
des  jeunes  ruraux  et  s'articule  principalement  sur  differents  aspects  qui  constituent 
aujourd'hui  les  contraintes  de  developpement  de  la  culture  des  bananiers  plantain. 

Situation  des  exploitation  agricoles 
de  bananiers  plantain  dans  les  regions 
du  Niari,  de  la  Lekoumou  et  de  la  Bouenza 

Au  Congo,  les  grandes  exploitations  sont  presentes  dans  les  regions  de  la  Bouenza,  du 
Niari  et  de  la  Lekoumou.  La  culture  est  realisee  en  foret,  sur  des  brulis  ou  en  savanes 
principalement  dans  les  bas  fonds.  Les  varietes  les  plus  courantes  sont  le  French 
Sombre,  le  French  Qair,  le  Corne  et  le  Faux  Corne  et  plusieurs  autres  varietes  non  enco- 
re identifiees.  La  production  issue  des  exploitations  intervient  pen  dans  I'autoconsom- 
mation.  Elle  est  majoritairement  destinee  a  la  commercialisation  et  expediee  par  voie 
ferree  vers  Pointe-Noire  et  Brazzaville,  soit  vers  le  Gabon.  En  effet,  de  nombreux  com- 
merfants  gabonais  qui  parcourent  ces  regions  sont  a  I'origine  d'une  activite  commerciale 
tres  florissante. 

Les  contraintes  de  developpement 
de  la  culture  du  bananier  plantain 

Contraintesphytosanit  aires 

Les  principales  contraintes  a  la  production  sont  les  maladies  et  les  ravageurs  et  notam- 
ment : 

•  Les  cercosporioses  noire  et  jaune.  Ces  maladies  ont  ete  signalees  dans  le  monde  et 
particulierement  en  Afrique  Centrale  par  plusieurs  auteurs  notamment  Stover  (1965 
et  1980) ,  Foure  et  IVbuliom-  Pefoura  ( 1988). 

•  Le  virus  bunchy  top  du  bananier,  affection  virale  signalee  dans  plusieurs  pays  est 
present  en  Afiique  Centrale  notamment  au  Gabon  (Foure  et  Manser  1982)  au  Congo 
et  en  Republique  du  Congo.  Sa  presence  n'a  pas  encore  ete  observee  en  Republique 
Centrafricaine  et  au  Tchad. 

•  Les  charanQons,  principaux  insectes  destructeurs  des  jeunes  drageons,  sont  presents 
aussi  bien  dans  les  champs  installes  en  savanes  qu'en  forets  et  sont  bien  connus  des 
producteurs. 
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Contraintessur  les  methodesde  preparation  du  terrain 

Ces  contraintes  sont  observees  dans  les  champs  installes  en  foret  apres  brulis.  Une  fois 
les  arbres  coupes  et  les  brulis  realises,  les  superficies  destinees  a  abriter  les  champs  ne 
sont  pas  nettoyees.  La  presence  de  troncs  d'arbres  reduit  les  superficies  exploitables,  et 
par  consequent,  la  densite  des  plants  varie  d'un  endroit  a  un  autre,  dans  le  meme 
champ. 

Contraintessur  les  methodesde  culture 

Les  jeunes  drageons  ne  sont  pas  plantes  en  ligne,  et  le  nombre  de  pieds  constituant  une 
touffe  varie  de  deux  a  sept,  voire  plus.  De  meme,  les  champs  comportent  une  mosaique 
de  varietes  de  bananiers  plantain,  et  leur  choix  ne  depend  pas  d'un  critere  precis. 

Contraintessur  le  choix  desdrageonsdestinesau  bouturage 

Tres  pen  d'attention  est  accordee  au  choix  des  drageons  destines  au  bouturage,  I'etat 
phytosanitaire  de  ceux-ci  et  la  variete  a  laquelle  ils  peuvent  appartenir  ne  sont  toujours 
pas  pris  en  compte  en  milieu  paysan. 


Les  reponsesde  la  recherche 
aux  jeunes  ruraux 

Les  priorites  retenues  par  les  jeunes  ruraux  desirant  ameliorer  leur  production  de 
bananes  plantain  font  I'objet  d'une  formation  dans  le  cadre  d'une  vulgarisation  des 
acquis  de  la  recherche  dans  les  domaines  suivants  :  amelioration  des  methodes  de  cultu- 
re, identification  des  problemes  phytosanitaires  et  leur  eradication,  methodes  de  fumure 
du  sol  et  de  preparation  du  terrain. 
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Les  productions  bananieres 
au  Congo 


F.  Mouketo^  et  J.-R  Kampe^ 


Abstract  -  Banana  crops  in  the  Congo 

The  Congo  is  in  central  Africa  on  ttie  equator,  running  from  latitude  4°N  to  5°S  and 
longitude  11-18°E.  It  has  an  area  of  342,000  sq.  km,  including  60%  forest  and  24% 
savannah.  Average  annual  rainfall  is  1600  mm  and  the  average  temperature  is25°C.  Soil 
in  the  Congo  isstrongly  desaturated  ferrallitic.  The  population  totals 2,500,000  habitants. 
Bananas  are  grown  mainly  in  the  Mayombe,  in  Chaillu  forest  and  in  the  forest  region  in 
the  north.  Annual  banana  production  is  95,300  tonnes  grown  on  18,444  ha.  Most  of 
production  is  for  on-farm  consumption,  with  a  small  proportion  being  exported  to 
Gabon.  Banana  is  eaten  in  different  forms  in  the  Congo. 

Banana  growing  is  carried  out  only  by  small  farmers  on  small  family  holdings.  Several 
biological  constraints  (pests,  diseases  and  varieties)  and  abiotic  difficulties  (climate,  soil, 
tools  available,  marketing  channel)  limit  the  development  of  banana  growing,  which  is 
nonetheless  an  undeniable  source  of  income  for  Congolese  farmers.  The  Loudima 
agricultural  research  centre  (Centre  de  recherches  agronomiques  de  Loudima,  CRAL)  is  cur- 
rently running  a  research  programme  whose  main  aim  is  to  increase  banana  production. 

Resume 

Le  Congo  est  situe  en  Afrique  Cent  rale,  a  cheval  sur  I'Bijuateur,  entre  le  4®  degre  de  lati- 
tude Nord  et  le  5^  degre  de  latitude  Sud  d'une  part  et  entre  le  11^  et  18^  degre  de  longi- 
tude £sf  d'autre  part.  Le  Congo  couvre  une  superficie  de  342000  km^  avec  60  %  de  foret 
et  24  %  de  savane.  La  pluviometrie  moyenne  annuelle  est  de  1 600  mm  et  la  temperature 
moyenne  est  de  25  "C.  Les  sols  du  Congo  sont  de  type  ferralitique  fortement  dessatures. 
La  population  congolaise  est  de  2500000  habitants 

La  banane  est  essentiellement  produite  dans  le  Mayombe,  le  massif  du  Chaillu  et  la 
region  forestiere  du  Nord.  Annuellement,  95300  tonnes  de  bananes  sont  produites  sur 
18444  ha.  Cette  production  est  principalement  destinee  a  I'autoconsommation ;  une  peti- 
te partie  est  exportee  vers  le  Gabon.  Au  Congo,  la  banane  est  consommee  sous  diffe- 
rent es  formes. 

La  culture  du  bananier  est  excluavement  pratiquee  par  de  petits  paysans  sur  de  petites 
parcelles  familiales.  Pluaeurs  contraintes  biologiques  (maladies,  ravageurs,  varietes)  et 


^  Centre  de  recherchesagronomiquesde  Loudima,  Congo 

2 Station  de  recherchesen  ecologie  forestiere  de  Dimonike,  Brazzaville,  Congo. 
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abiotiques  (climat,  sol,  outillage,  circuit  de  commercialisation)  limitent  le  developpement 
de  la  culture  des  bananiers,  pourtant  une  source  indeniable  de  revenu  pour  le  paysan 
congolais.  Le  Centre  de  recherches  agronomiques  de  Loudima  (CRAL)  execute  actuelle- 
ment  un  programme  de  recherches  do nt  I'objectif  principal  est  I'augmentation  de  la  pro- 
duction du  bananier. 
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Les  systemes  de  culture 
comportant  le  bananier 
plantain  en  Cote  d'lvoire 

Bo ur aim  a  Osseni 


Abstract  -  Cropping  systems  including  plantain  in  Cote  d'lvoire 

Although  plantain  is  of  undiluted  importance  in  the  diet  of  rural  and  urban  populations 
and  in  the  related  marketing  activities,  it  has  never  been  considered  as  the  main  plant  in 
a  cropping  ^stem  in  Cote  d'lvoire.  It  is  found  in  complex  and  varied  crop  combinations 
including — in  space  and  time — both  annual  crops  (yam,  maize,  groundnut,  taro,  cassava, 
various  vegetables,  etc.)  and  perennial  crops  (mainly  coffee  and  cocoa).  Use  of  the  notion 
of  staple  crop  has  made  it  possible  to  identify  two  main  cropping  ^stems  based  on  food 
growing  including  plantain,  with  or  without  perennial  crops.  This  classification  depends 
to  a  great  extent  on  the  ethnic  origin  of  the  farmers  in  the  forest  regions  of  Cote  d'lvoire 
where  plantain  is  grown. 

Resume 

Malgre  I'importance  incontestable  de  la  banane  plantain  tant  du  point  de  vue  de  I'ali- 
mentation  des  populations  rurales  et  urbaines  que  du  point  de  vue  des  activites  de  com- 
mercialisation qui  lui  sont  liees,  elle  n'est  jamais  consideree  comme  la  principale  plante 
d'un  ^steme  de  culture  en  Cote  d'lvoire.  On  la  retrouve  dans  les  associations  de  cultures 
aussi  complexes  que  variees,  incluant  dans  I'espace  et  dans  le  temps,  aussi  bien  des  cul- 
tures annuelles  (igname,  mai's,  arachide,  taro,  manioc,  legumes  divers...)  que  des  cultures 
perennes  (cafe  et  cacao  essentiellement).  L'utilisation  de  la  notion  de  culture  de  base  a 
permis  d'identifier  deux  principaux  ^stemes  de  culture  a  base  de  culture  vivriere  compor- 
tant le  bananier  plantain,  avec  la  presence  ou  non  des  cultures  perennes.  Cette  classifica- 
tion depend  beaucoup  de  I'origine  ethnique  des  agriculteurs  des  regions  forestieres  de 
Cote  d'lvoire  ou  est  pratiquee  la  culture  du  bananier  plantain. 
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Introduction 

Les  associations  de  plantes  en  tant  que  pratiques  culturales  constituent  le  systeme  de 
culture  le  plus  repandu  dans  les  exploitations  agricoles  de  nombreux  pays  tropicaux  et 
plus  particulierement  des  pays  africains  au  sud  du  Sahara.  Ainsi,  on  estime  en  Afrique 
de  rOuest,  par  exemple,  que  80  %des  terres  cultivees  portent  des  associations  de  cul- 
tures (Steiner  1985)  qui  assurent  plus  90  %des  productions  agricoles.  Plusieurs  types 
d'associations  culturales  allant  du  plus  simple  (coexistence  de  deux  genres  ou  de  deux 
varietes  de  plante  dans  le  champ)  au  plus  complexe  (melange  de  plusieurs  plantes) 
existent.  Lhe  classification  basee  sur  I'arrangement  spatial  des  cultures  (cultures  inter- 
calaires,  en  bandes,  en  melange  et  en  etage)  avail  ete  presentee  par  Baldye?  al.  (1987) 
et  par  Rocheleau  ( 1988) .  Toutefois,  bien  que  ce  type  de  presentation  facilite  la  recon- 
naissance des  systemes  des  cultures  en  presence  dans  I'espace,  il  ne  met  pas  en  eviden- 
ce la  logique  developpee  par  les  agriculteurs,  ni  revolution  dans  temps  de  ces  systemes 
de  culture.  Par  ailleurs,  son  application  pour  typer  les  systemes  de  culture  tropicaux 
conduit  souvent  a  distinguer  au  sein  d'une  meme  exploitation  agricole,  une  multitude 
de  systemes  de  culture  dont  I'etude  et  la  comprehension  du  fonctionnement  s'averent 
difficiles. 

La  culture  de  reference 
ou  la  culture  de  base 

A  I'exception  des  zones  cotiere,  lagunaire  ou  prelagunaire  dans  lesquelles  la  peche  est 
I'activite  dominante,  il  a  ete  constate,  au  cours  des  nombreuses  enquetes  entreprises 
dans  les  villages  et  les  exploitations  agricoles  des  regions  agro-ecologiques  de  Cote 
d'lvoire,  que  les  agriculteurs  font  toujours  allusion,  dans  leurs  pratiques,  a  une  culture 
noble  dite  de  reference  qui  occupe  une  place  de  choix  dans  les  activites  agricoles.  C'est 
principalement  cette  culture  de  reference  qui  a  ete  denommee  la  culture  de  base  (Affou 
et  al.  1984,  Diomande  et  al.  1984,  1985,  1988,  Osseni  et  Diomande  1989). 

L'utilisation  de  la  notion  de  culture  de  base  pour  caracteriser  les  systemes  tradition- 
nels  de  culture  pourrait  pallier  en  partie  les  difficultes  qui  entravent  la  typologie  des  sys- 
temes de  culture  et  done,  de  I'etude  de  leur  fonctionnement.  On  rappelle  que  pour  une 
region  donnee,  la  culture  de  base  qui  se  distingue  necessairement  de  I'aliment  de  base, 
se  caracterise  conjointement  ou/et  essentiellement,  par  les  criteres  suivants  : 

•  elle  joue  un  role  primordial  dans  I'alimentation  des  populations  concernees, 

•  elle  a  une  valeur  historique  socioculturelle  ou/et  economique  pour  ces  memes  popu- 
lations, 

•  elle  vient  generalement  en  tete  des  successions  culturales,  juste  apres  le  defriche- 
ment  ou  le  debroussement  de  nouvelles  parcelles  ou  de  nouveaux  champs, 

•  elle  permet  a  I'agriculteur  de  definir  I'arrangement  spatial  et  temporel  des  autres 
plantes  impliquees  dans  le  systeme  de  culture,  selon  leur  importance  dans  le  regime 
alimentaire  ou  dans  I'economie  de  la  region. 
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Identification  des systemes de  cuiture 
comportant  ie  bananier  plantain  a  partir 
de  la  notion  de  culture  de  base 

Systemesde  culture  a  base  d'igname  et  de  riz  pluvial 

En  appliquant  la  notion  de  culture  de  base,  il  a  ete  mis  en  evidence  deux  principaux  sys- 
temes de  culture  comportant  le  bananier  plantain  en  Cote  d'lvoire.  II  s'agit  du  systeme 
de  culture  a  base  d'igname  et  du  systeme  de  culture  a  base  de  riz  pluvial  (tableau  1). 

Le  systeme  de  culture  a  base  d'igname  est  localise  dans  le  centre  et  le  centre-est  du 
pays  oil  I'agriculture  traditionnelle  reste  dominee  par  I'igname.  Aussi,  tout  agriculteur 
autochtone  doit-il  necessairement  avoir  son  champ  d'igname  et  c'est  par  rapport  a  celui- 
ci  que  se  realisent  les  defrichements  et  se  definissent  les  autres  plantes  dont  la  nature 
et  la  place  varient  dans  les  systemes  de  culture  d'une  region  a  I'autre. 

Le  systeme  de  culture  a  base  de  riz  pluvial  est  caracteristique  des  regions  centre- 
ouest,  ouest  et  sud-ouest  de  la  Cote  d'lvoire.  Le  riz  occupe  dans  ces  trois  regions  une 
place  preponderante  dans  les  activites  et  pratiques  agricoles.  Aussi,  le  riz  pluvial  est-il 
souvent  place  en  tete  des  associations  et  successions  des  plantes  qui  entrent  dans  le 
temps  et  dans  I'espace  dans  ce  systeme  de  culture. 

Dans  toutes  les  regions  forestieres,  les  systemes  de  culture  a  base  d'igname  et  de  riz 
pluvial,  comportant  en  association  dans  I'espace  et  dans  le  temps  le  bananier  plantain, 
le  taro  I'arachide,  le  manioc,  le  mais  et  divers  legumes  (le  piment,  la  tomate,  le  gombo, 
I'aubergjne  notamment),  peuvent  inclure  egalement  le  cafeier  et  le  cacaoyer  (tableau  2). 
L'economie  de  ces  regions  repose  particulierement  sur  ces  deux  cultures  d'exportation, 


Tableau  1.  Associations  et  successions  culturales  dans  le  systeme  de  culture  a  base 
d'igname  et  dans  le  systeme  de  culture  a  base  de  riz  pluvial. 


Annees  Systeme  de  culture  a  base  Systeme  de  cuiture  a  base 

d'igname  (1)  de  riz  pluvial  (2) 


1 

IGNAME+  Bananier  plantain  + 
MaTs+  Arachide  +  Taro  +  Plantes 
legumieres (piment,  aubergine, 
tomate,  gombo...)  +  Manioc 

RIZ  PLUVIAL  +  Bananier  plantain  + 
Mais+  Arachide  +  Taro  +  Rantes 
legumieres  (piment,  aubergine, 
tomate,  gombo...)  +  Manioc 

2 

Bananier  plantain  +  Plantes 
legumieres  (piment  et 
aubergine)+  Taro  +  Manioc 

Bananier  plantain  +  Plantes legu 
mieres  (piment  et  aubergine)  + 
Taro  +  Manioc 

3 

Bananier  plantain  +  Plante 
legumiere  (piment)  + 
Taro  +  Manioc 

Bananier  plantain  +  Plante  + 
legumiere  (piment)  +  Taro  +  Manioc 

4 

Bananier  plantain  +  Manioc 

Bananier  plantain  +  Manioc 

5 

Jachere  de  duree  variable  en 
fonction  de  la  disponibilite 
desterrescultivablesdans 
le  terroir  villageois 

Jachere  de  duree  variable  en  fonction 
de  la  disponibilite  desterres 
cultivablesdans le  terroir  villageois 
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Tableau  2.  Associations  et  successions  culturales  dans  le  systeme  de  culture  a  base 
d'igname  et  dans  le  systeme  a  base  de  riz  pluvial  avec  le  cafeier  et  le  cacaoyer. 

Annees 

Systeme  de  culture 
a  base  d'igname  (1) 

Systeme  de  culture  a  base  de  riz 
pluvial  (2) 

1 

IGNAME+  Bananier  plantain  + 
l\/!aTs+  Arachide  +  Taro  + 
Legumes+  iVIanioc  +  Cafeier 
ou/et  Cacaoyer 

RIZ  PLUVIAL  +  Bananier  plantain 
+  MaTs+  Arachide  +  Taro  +  Legumes 
+  Manioc  +  Cafeier  ou/Cacaoyer 

2 

Bananier  plantain  +  Taro  + 
Manioc  +  Cafeier  ou/et  Cacaoyer 

Bananier  plantain  +  Manioc  +  Taro 
+  Cafeier  ou/et  Cacaoyer 

3 

Bananier  plantain  +  Cafeier 
ou/et  Cacaoyer 

Bananier  plantain  +  Cafeier  ou/et 
de  Cacaoyer 

4 

Culture  perenne  de  Cafeier 
ou/et  de  Cacaoyer 

Culture  perenne  de  Cafeier  ou/et 
de  Cacaoyer 

5 

Culture  perenne  de  Cafeier 
ou/et  de  Cacaoyer 

Culture  perenne  de  Cafeier  ou/et 
de  Cacaoyer 

pourvoyeuses  de  devises  pour  le  pays.  C'est  ainsi  que  les  systemes  de  culture  comportant 
le  bananier  plantain  et  incluant  le  cafeier  ou/et  le  cacaoyer  restent  de  loin  les  plus  domi- 
nants des  regions  forestieres  de  Cote  d'l voire. 

Les  systemes  de  culture  a  base  d'igname  et  de  riz  pluvial  sans  le  cafeier  et  le 
cacaoyer  d'une  part,  et  les  systemes  de  culture  a  base  d'igname  et  de  riz  pluvial  avec  le 
cafeier  ou/et  le  cacaoyer  d'autre  part,  se  distinguent  entre  eux  par  : 

•  la  presence  dans  I'espace,  sur  une  periode  relativement  longue,  des  plants  du  bana- 
nier plantain  dans  le  premier  cas, 

•  I'absence  de  jachere  dans  le  deuxieme  cas, 

•  la  disparition  rapide  des  cultures  vivrieres  associees  dans  les  systemes  de  culture 
incluant  en  plus  les  plants  de  cafe  ou/et  de  cacao. 

Dans  tons  les  cas,  I'exploitation  reelle  des  bananiers  plantain  ne  depasse  guere  trois 
ans,  soit  deux  a  trois  cycles  de  culture.  Achaque  cycle  de  culture  suivant,  la  densite  des 
pieds  du  bananier  plantain  diminue  d'environ  de  moitie.  Celle-ci,  dans  certaines  locali- 
tes  des  regions  forestieres,  passe  de  2  000  plants/hectare  des  la  premiere  annee  de  mise 
en  terre  des  rejets,  a  environ  a  500  touffes  de  bananier  plantain  par  hectare  au  bout  de 
la  troisieme  annee,  de  telle  sorte  qu'au  cours  de  cette  derniere  phase,  les  plants  ressem- 
blent  plus  a  une  culture  de  cueillette  (Osseni  et  al.  1993). 

Cette  diminution  de  la  densite  serait  liee  pour  une  bonne  part  aux  parasites  (charan- 
90ns  et  nematodes)  qui  detruisent  les  souches  et  les  racines  des  bananiers  plantain, 
mais  egalement  aux  mauvaises  herbes,  et  plus  particulierement  Chromolaena  odorata, 
espece  la  plus  repandue  et  la  plus  difficile  a  eliminer  manuellement. 
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Stuationsparticulieres 

Culture  pure  du  bananier  plantain 

Les  systemes  traditionnels  de  culture  a  base  d'igname  et  de  riz  pluvial  ainsi  decrits  selon 
les  regions  sont  essentiellement  du  ressort  des  populations  autochtones.  De  nouveaux 
systemes  de  culture  dont  celui  de  la  culture  pure  du  bananier  plantain  ont  fait  leur  appa- 
rition. Ce  changement  notable  serait  due  en  grande  partie  : 

•  a  la  migration  inter-regionale, 

•  a  la  venue  d'une  importante  main-d'oeuvre  etrangere  dans  la  region  forestiere  attiree 
par  I'essor  de  I'economie  de  plantation  d'une  part,  et  a  la  difficulte  pour  elle  de  dis- 
poser d'une  portion  de  terre  pour  la  culture  du  cafe  et  du  cacao  d'autre  part, 

•  aux  diplomes  chomeurs  et  jeunes  descolarises  contraints  de  retourner  aux  villages 
compte  tenu  des  difficultes  de  survie  dans  les  centres  urbains, 

•  aux  besoins  financiers  des  jeunes  des  villages,  acceptant  mal  de  rester  encore  long- 
temps  sous  la  tutelle  des  parents  et  soucieux  de  s'adonner  a  une  activite  agricole 
immediatement  remuneratrice, 

•  aux  difficultes  d'acquisition  de  nouvelles  terres  destinees  au  cafe  et  au  cacao, 

•  a  I'ampleur  que  prend  le  commerce  de  la  banane  plantain  a  travers  tout  le  territoire 
national. 

La  conjugaison  de  tons  ces  elements  font  que  dans  certaines  localites,  le  bananier 
plantain  fait  I'objet  de  culture  pure  sur  de  nouvelles  parcelles  nouvellement  defrichees  a 
cet  effet.  Pour  le  moment,  la  culture  pure  du  bananier  plantain  occupe  des  superficies 
marginales  mais  pourrait  connaitre  un  essor  si  les  contraintes  agronomiques  liees  a  sa 
stabilisation  et  a  la  commercialisation  des  bananes  plantains  ont  pu  trouver  des  solu- 
tions appropriees. 

Culture  de  case  du  bananier  plantain 

II  s'agit  de  quelques  pieds  de  bananier  plantain  mis  en  terre  aux  environs  immediats  des 
habitations  sur  les  lieux  de  deversement  des  ordures  menageres  et  dechets  divers.  Au 
bout  de  quelques  annees,  par  multiplication  vegetative,  ces  bananiers  plantain  peuvent 
s'etendre  sur  une  superficie  de  I'ordre  d'une  centaine  de  metres  carres.  Les  bananes 
plantain  provenant  de  la  culture  de  case  sont  destinees  en  priorite  a  I'autoconsommation 
dans  la  mesure  oii  les  recoltes  sont  etalees  dans  le  temps.  D'apres  Osseni  et  al.  ( 1993),  les 
sols  comportant  la  culture  de  bananiers  plantain  de  case,  en  plus  de  leur  richesse  en  cal- 
cium, magnesium  et  quelquefois  en  potassium  qui  correlativement  entrainent  une  aug- 
mentation du  pH,  disposent  de  quantite  elevee  de  matiere  organique  et  de  phosphore  et 
se  caracterisent  par  une  bonne  structuration.  Ces  caracteristiques  facilitent  I'exploration 
du  sol  au-dela  de  25  cm  par  les  racines  des  plants,  entrainant  ainsi  un  meilleur  develop- 
pement  de  la  plante  (avec  des  regimes  de  sept  a  huit  mains),  une  precocite  dans  la  fructi- 
fication et  un  rejetonnage  important  (sept  a  neuf  rejets  par  souche  contre  deux  a  trois 
rejets  pour  les  bananiers  plantain  de  plein  champ).  Les  bananiers  plantain  de  case  qui 
profitent  done  des  conditions  physico-chimiques  des  sols  particulierement  bonnes,  se 
maintiennent  en  place  pendant  de  longues  annees  (duree  parfois  superieure  a  dix  ans). 
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Conclusion 

Bien  que  la  consommation  de  la  banane  plantain  concerne  la  majorite  des  populations 
ivoiriennes  et  etrangeres  vivant  en  Cote  d'lvoire  et  que  sa  commercialisation  s'affermisse 
chaque  jour  davantage,  elle  n'est  pas  consideree  dans  les  regions  forestieres  oil  elle  culti- 
vee  comme  la  base  d'un  systeme  de  culture.  Le  bananier  plantain  est  implique  principale- 
ment  dans  deux  systemes  de  culture,  I'un  a  base  d'igname  et  I'autre  a  base  de  riz  pluvial, 
marques  chacun  par  la  presence  ou  non  de  plants  de  cafe  ou/et  de  cacao.  Ces  s}«temes  se 
caracterisent  par  la  recherche  perpetuelle  de  terres  jamais  defrichees  ou  laissees  en 
jachere  depuis  plusieurs  annees  par  les  paysans,  afin  de  s'assurer  de  la  richesse  du  sol  en 
elements  nutritifs  et  en  matiere  organique,  susceptibles  de  garantir,  pour  les  cultures 
vivrieres  surtout,  de  bonnes  productions.  Ce  sont  ces  pratiques  qui  conferent  a  I'agricul- 
ture  ivoirienne  des  regions  forestieres  son  caractere  extensif  et  itinerant. 

Le  bananier  plantain,  en  tant  que  composante  des  plantes  entrant  dans  les  systemes 
de  culture  a  base  d'igname  et  de  riz  pluvial,  a  une  duree  de  vie  economique  evaluee  a 
trois  annees,  contrairement  au  bananier  plantain  de  case  qui  s'exploite  sur  un  plus 
grand  nombre  d'annees.  La  disparition  precoce  du  bananier  plantain  en  plein  champ 
dans  les  systemes  de  culture  a  base  d'igname  et  de  riz  pluvial  ne  serait  done  pas  due  tel- 
lement  a  la  presence  des  cafeiers  et  des  cacaoyers  mais  surtout  au  manque  d'entretien 
des  parcelles,  a  la  nature  du  sol  et  a  I'insuffisance  de  certains  elements  fertiUsants  et 
notamment  des  apports  de  matieres  organiques  dont  beneficient  les  bananiers  plantain 
de  case.  Cela  amene  a  conclure  que  la  culture  pure  du  bananier  plantain  pent  etre 
perennisee  dans  un  systeme  de  culture  capable  d'assurer  une  bonne  structure  du  sol  et 
une  meilleure  nutrition  minerale  des  plants. 
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Farmers'  perceptions  of  integrated 
crop  management  strategies  for 
plantain  production  in  Ghana 


K.R  Green\  A.  Mensah-Bonsu^, 

S.  Adjei-Nsiah^  and  K.  Af reh-Nuamah^ 


Resume  -  Strategies  de  gestion  integree  de  la  culture  pour  la  production  de 
bananes  plantain  au  Ghana:  la  perception  des  paysans 

La  production  de  banane  plantain,  aliment  de  base  tres  apprecie  au  Ghana,  est  limitee 
par  an  ensemble  de  ravageurs  et  de  maladies  qui  comprend  les  nematodes  et  le  charan- 
gon  du  bananier.  Les  effets  de  ces  contraintes  biotiques  sont  souvent  aggraves  par  rutili- 
sation  de  materiel  de  plantation  contamine,  une  faible  fertilite  des  sols,  de  mauvaises pra- 
tiques de  gestion  et  une  jachere  de  court e  duree.  Des  essais  part icipat if s  avec  les  paysans 
sont  en  cours  dans  trois  villages  pour  developper  et  tester  des  tectiniques  de  multiplica- 
tion rapide  de  materiel  de  plantation  sain.  Les  rejets  sont  deanfectes  par  parage  ou  trai- 
tement  a  I'eau  chaude  du  materiel  de  plantation  et  multiplies  en  utilisant  la  technique 
" split -corm" ,  suivie  d'une  germination  et  croissance  en  pepiniere.  Une  etude  a  ete 
conduit e  dans  les  trois  villages  afin  d'evaluer  les  reactions  des  paysans  aux  techniques  en 
cours  d'elaboration  et  avoir  un  premier  apergu  des  ressources,  de  I'education  et  des 
encouragements  necessaires  a  une  plus  large  utilisation  de  la  technologie.  Les  result  at  sde 
cette  etude  indiquent  que  les  paysans  connaissent  cestechniques  et  se  sont  rendu  compte 
qu'elles  peuvent  ameliorer  la  production  de  bananes  plantain  (rendements,  vie  de  la 
plantation).  Le  parage  des  rejets,  technique  simple  et  bon  marche,  est  tresprisee  et  deja 
adoptee  par  au  moins  40  %  des  paysans  dans  les  villages  etudies.  La  production  en  pepi- 
niereset  le  traitement  a  I'eau  chaude  sont  egalement  en  bonne  vole  d'adoption,  particu- 
lierement  dans  deux  des  villages.  Ces  result  at  s  sont  un  progres  par  rapport  a  la  preceden- 
te  etude  participative  conduite  en  1993,  alors  que  les  paysans  ne  savaient  pas  que  le 
materiel  infeste  etait  la  cause  premiere  des  attaques  de  ravageurs  sur  les  bananiers plan- 
tain et  que  le  traitement  du  materiel  de  plantation  etait  rarement  pratique. 

Abstract 

The  production  of  plantain,  a  preferred  staple  food  in  Ghana,  is  constrained  by  a  pest  and 
disease  complex  including  nematodes  and  banana  weevil.  The  effects  of  these  biotic 


^  IITA,  Accra,  Ghana 

^  University  of  Ghana,  Accra,  Ghana. 
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constraints  are  often  compounded  by  ttie  use  of  infested  planting  material.  Farmer- 
participatory  trials  are  on  going  at  three  villages  in  Ghana  to  develop  and  fesf  techniques 
for  the  production  and  rapid  multiplication  of  clean  planting  material.  Suckers  are 
disinfected  by  paring  or  hot  water  treatment  and  multiplied  using  a  " split-corm" 
technique,  followed  by  germination  and  growth  in  nursery  beds.  A  study  was  undertaken 
at  the  three  villages,  using  structured  questionnaire  interviews,  to  evaluate  farmers' 
perceptions  of  the  methods  being  developed  and  to  determine  the  resources,  education 
and  incentives  that  are  needed  to  encourage  widespread  utilisation  of  the  technology. 
Results  indicated  that  farmers  are  aware  of  the  methods  available  and  have  seen  that 
they  can  result  in  improvements  in  plantain  production  with  respect  to  yield  and 
plantation  life.  Paring  of  suckers,  which  is  a  simple,  low  cost  technique,  was  particularly 
popular  and  has  been  adopted  by  at  least  40%  of  the  plantain  farmers  in  each  of  the 
villages  studied.  Nursery  production  and  hot  water  treatment  were  also  considered  to  be 
practices  worthy  of  adoption,  particularly  in  two  of  the  villages.  These  findings  represent 
progress  since  a  participatory  rural  appraisal  conducted  in  1993,  when  farmers  were 
unaware  that  infe^ed  planting  material  was  the  main  cause  of  pest  attack  on  plantain 
and  planting  material,  treatment  was  rarely  undertaken. 

Introduction 

The  production  of  plantain,  a  preferred  staple  food  in  Ghana,  is  constrained  by  a  pest 
and  disease  complex  including  nematodes,  banana  weevil  and  black  Sigatoka  (Schill  et 
al.  1996) .  The  effects  of  these  biotic  constraints  are  often  compounded  by  the  use  of 
infested  planting  material,  low  soil  fertility,  poor  management  practices  and  short 
fallo\\«  (Karikari  1970).  Moreover,  a  participatory  rural  appraisal  conducted  throughout 
the  plantain  production  zone  of  Ghana  indicated  that  farmers  were  usually  unaware  that 
the  use  of  clean,  pest -free  planting  material  could  improve  plantain  production  (Schill  et 
al.  1997). 

In  order  to  improve  plantain  yields  and  to  sustain  plantation  life,  farmer-partic- 
ipatory trials  are  ongoing  in  which  techniques  for  rapid  multiplication  of  clean  planting 
material  in  village  nurseries,  followed  by  the  use  of  improved  cropping  practices  are 
developed  and  tested.  Planting  material  is  multiplied  by  splitting  suckers  into  a  number 
of  sections  ("split-corm"  technique)  before  germination  in  a  suitable  medium  such  as 
sawdust  and  transfer  to  a  nursery  field.  Suckers  are  treated  before  transplanting  from 
the  nursery  to  the  farmer's  field,  to  eliminate  nematodes  and  weevils  using  techniques 
such  as  paring  (removal  of  roots  and  outer  corm  layers  to  a  depth  of  0.3  cm)  or  hot  water 
treatment  (55°C,  20  min)  (Golbran  1967,  Seshu-Reddy  £?r  al.  1991).  Results  indicate,  for 
example,  that  hot  water  treatment  of  planting  materials,  together  with  regular  weeding 
and  optimum  plant  spacing,  can  lead  to  an  increase  of  over  50%  in  the  number  of 
bunches  harvested  from  the  first  crop  and  that  production  continues  for  at  least  three 
years  (Mensah-Bonsu  et  al.,  these  proceedings). 

A  preliminary  analysis  of  farmers'  reactions  to  the  techniques  being  developed 
indicated  that  farmers  were  aware  of  the  advantages  but  were  also  concerned  about 
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perceived  extra  costs  such  as  higher  labour  input  (Schill  1997).  Economic  analysis  is  now 
being  conducted  to  address  these  concerns  (IVfensah-Bonsu  et  al.,  these  proceedings).  This 
study  was  undertaken  in  conjunction  with  the  economic  analysis,  using  structured  ques- 
tionnaire interviews,  to  evaluate  farmers'  perceptions  of  the  integrated  crop  management 
strategies  being  developed  for  plantain  production.  The  objectives  of  the  study  were  to 
indicate  the  opinions  of  farmers  regarding  these  techniques  and  to  outline  the  resources, 
education  and  incentives  that  may  be  needed  to  encourage  widespread  use  of  the 
technology.  The  study  will  also  provide  a  base-line  against  which  the  effect  of 
implementation  of  improved  cropping  practices  can  be  assessed. 


Methods 

A  study  to  gain  insight  into  farmers'  perceptions  of  integrated  management  strategies  for 
plantain  production  was  undertaken  at  each  of  three  villages  in  Ghana  where  farmer- 
participatory  trials  have  been  conducted:  Nyinahin  (Ashanti  Region),  Gyedu  (Brong 
Ahafo  Region)  and  Pramkese  (Eastern  Region).  In  each  village,  a  group  discussion  was 
held  to  brief  plantain  farmers  as  to  the  aims  of  the  exercise.  Subsequently,  farmers  were 
interviewed  individually  using  a  questionnaire.  In  each  village,  the  respondents  included 
farmers  from  a  group  that  had  worked  in  collaboration  with  the  International  Institute  of 
Tropical  Agriculture  (IITA)  during  on -farm  trials,  in  addition  to  farmers  who  were  not 
members  of  the  group.  The  interviewing  team  was  comprised  of  one  agricultural 
economist,  one  agronomist  and  extension  staff  from  the  Ministry  of  Food  and  Agriculture 
(MoFA),  Qiana.  The  questionnaire  was  structured  to  obtain  the  following  information 
from  the  farmers: 

/.  Socio-economic  characteristics 

•  Age,  gender,  farming  experience  and  education  of  the  plantain  farmers 

2.  Technical  and  economic  characteristics  of  techniques  currently  being  used 

•  Source,  cost  and  treatment  of  planting  material 

•  Equipment  and  farm  tools  used 

•  Details  of  land  acquisition 

•  Details  of  farm  maintenance 

•  Other  costs 

3.  Pests  and  diseases 

•  Problems  encountered 

4.  Integrated  pest  and  disease  management 

•  Farmers'  perceptions  of  techniques  being  developed  on-farm  (production  and  multi- 
plication of  pest-free  planting  material) 

•  Assistance  required  to  facilitate  adoption  and  dissemination  of  the  techniques 

In  this  paper,  results  for  the  latter  part  of  the  questionnaire  (pests,  diseases,  and 
their  management)  are  presented  together  with  data  tor  socio-economic  characteristics, 
and  source,  cost  and  treatment  of  planting  material. 
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Results  and  discussion 

So  ci  0 -eco  n  0  m  i  c  ch  ar  act  er  i  St  i  cs 

Ninety-five  farmers  were  interviewed  of  whom  65  had  participated  in  on-farm  trials  in 
collaboration  with  IITAand  NfoFA  since  1995  and  30  had  not.  The  numbers  of  respondents 
from  Nyinahin,  Gjedu  and  Pramkese  were  25,  44  and  26  respectively.  The  percentage  of 
female  participants  in  this  study  was  74%  In  addition,  women  made  up  77%  of  the 
farmers  interviewed  wlio  are  collaborating  with  IITA  in  on-farm  trials.  These  data  reflect 
the  fact  that  women  are  often  responsible  for  plantain  production  in  Ghana  and  it  is 
suggested  that  the  development  of  integrated  management  strategies  for  plantain 
production  and  methods  for  technology  transfer  should  take  account  of  this  result. 

The  highest  percentage  of  farmers  was  in  the  40  and  over  age  group  (71.6%)  while 
28.4%  of  participants  were  between  the  ages  of  20  and  39  and  only  8.4%  of  the  farmers 
were  in  the  20-29  age  group.  This  lack  of  younger  plantain  farmers  is  perhaps  due  to 
problems  with  land  acquisition,  capital  or  the  availability  of  more  profitable  occupations. 
Mjreover,  if  educated  at  a  secondary  level,  villagers  tend  to  move  on  to  higher  education 
or  to  towns  and  cities  to  learn  a  trade  (Schill  et  al.  1997).  Generally,  the  farmers 
interviewed  were  very  experienced,  having  spent  approximately  20  years  in  farming  and 
plantain  production.  Sixty  percent  of  the  farmers  interviewed  had  some  form  of  formal 
education  while  the  remainder  had  no  formal  education  at  the  secondary,  commercial  or 
technical  level. 

Ranting  material 

In  Gyedu,  only  31.8%  of  farmers  were  able  to  obtain  their  planting  material  needs 
entirely  from  their  old  farms.  The  remainders  were  obliged  to  supplement  thefr  own 
supplies  of  planting  material  by  purchasing  suckers.  Similarly,  80%  of  farmers  in 
Nyinahin  and  53.8%  of  farmers  in  Pramkese  had  to  purchase  at  least  some  of  their 
planting  material,  if  not  all.  Virions  difficulties  in  obtaining  planting  material  were 
expressed  by  75%  72%  and  42.3%  of  farmers  at  Ctyedu,  Nyinahin  and  Pramkese, 
respectively.  Problems  included  limited  availability  of  suckers  for  sale,  particularly  in 
large  quantities,  inability  to  pay  prevailing  prices  for  suckers,  poor  sucker  production  on- 
farm,  unreliable  suppliers  and  the  necessity  to  travel  long  distances  to  purchase  suckers. 
At  the  time  of  the  study  (May  1998),  the  cost  of  planting  material  was  between  12.000 
and  20.000  Ghanaian  Cedis  for  100  suckers,  representing  an  approximate  cost  of  between 
120.000  and  200.(X)0  Ghanaian  Cedis  (US$52-86)  per  hectare  (average  area  of  farmland 
cultivated  for  plantain  in  the  villages  studied).  These  results  indicate  that  costs  for 
individual  farmers  could  be  reduced  if  they  were  able  to  increase  their  own  production  of 
planting  material,  either  through  the  use  of  nurseries  or  improved  sucker  production  on 
their  farms.  For  example,  it  was  shown  from  on-farm  trials  (Mensah-Bonsu  et  al,  these 
proceedings)  that  sucker  production  could  be  doubled  through  the  use  of  clean  planting 
material  and  improved  management  practices. 

In  Gyedu,  the  majority  of  farmers  said  that  they  did  not  treat  suckers  prior  to 
planting  them.  Nevertheless,  34.1%of  farmers  treated  all  their  suckers  by  paring  in  order 
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to  remove  nematodes  and  weevils,  and  6.8%  farmers  pared  some  of  their  suckers,  such 
that  40.9%  farmers  in  the  village  are  using  the  paring  technique  (Figure  1).  This  result 
indicates  a  notable  shift  in  farming  practices  since  1993,  when  a  participatory  rural 
appraisal  (PR^  (Schill  et  al.  1997)  reported  that  farmers  in  C^edu  did  not  treat  suckers 
apart  from  removing  obvious  signs  of  rotting.  Similar  results  were  obtained  in  Pramkese, 
while  in  Nyinahin  the  majority  of  farmers  (52%J)  reported  that  theypai  ed  their  suckers. 

All  of  the  farmers  collaborating  with  IITA  have  had  the  opportunity  to  treat  their 
suckers  using  a  hot  water  tank.  At  present,  this  process  is  conducted  under  the 
supervision  of  IVbFA  staff. 

In  addition  to  community  nurseries  that  were  established  in  1997  and  1998  with 
technical  backstopping  and  resources  from  IITA  and  MoFA,  one  farmer  in  each  village 
has  individually  adopted  the  nursery  scheme  to  multiply  clean  material.  In  Cfyedu,  a 
farmer  who  had  a  plantain  nursery  in  1997,  this  year  trained  two  neighbours  so  that  they 
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Figure  1.  Percentage  of  farmers  paring  plantain  suckers  prior  to  planting  at  three  villages  in 
Ghana. 
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produced  nurseries  of  1200  and  600  suckers  (sufficient  to  plant  1  ha  and  0.5  ha  of  farm- 
land, respectively) . 

Pests  and  diseases 

The  majority  of  farmers  (>80^  in  each  village  reported  that  they  were  able  to  detect 
pest  and  disease  attack  on  plantain.  Although  they  did  not  necessarily  know  the  causal 
organisms,  farmers  indicated  their  awareness  of  pest  and  disease  damage  by  describing 
the  following  symptoms:  toppling,  lodging,  death  of  heart  leaves,  unusual  production  of 
numerous  suckers  after  death  of  the  mother  plant,  premature  drying  of  the  foliage,  dark 
spots  on  the  fruits,  stunted  plant  growth,  delayed  flowering,  poorly  developed  bunches, 
presence  of  insect  pests  around  the  base  of  uprooted  plants  and  rotting  inside  the 
pseudostem.  Ivfost  of  the  farmers  (>70%)  in  each  of  the  villages  stated  that  pests  and 
diseases  were  major  constraints  to  plantain  production,  resulting  in  a  considerable 
reduction  in  yield.  The  percentage  of  farmers  who  indicated  that  the  use  of  suckers  from 
old  farms  can  act  as  a  source  of  pest  attack  was  44%  1.1%  and  11.4%  in  Nyinahin, 
Pramkese  and  C^edu  respectively.  The  remainder  of  farmers  attributed  pest  and  disease 
attack  to  pests  in  the  soil  (termites,  black  ants  and  other  insects),  irregular  weeding,  or 
did  not  know.  For  Nyinahin,  this  result  represents  good  progress  since  the  PRA  in  1993 
(Schill  et  al.  1997),  when  farmers  were  generally  unaware  that  pests  could  be 
transmitted  via  planting  material  from  old  farms.  In  the  other  villages,  however,  the 
result  suggests  that  farmers  are  still  not  fully  aware  of  the  importance  of  clean  planting 
material,  and  that  further  education  is  necessary. 

Integrated  pest  and  disease  management 

All  of  the  farmers  interviewed  were  aware  that  a  farmers'  group  in  the  village  was 
working  together  with  some  organisations  to  improve  plantain  production.  In  each 
village,  farmers  were  asked  for  their  opinions  regarding  the  following  practices  that  are 
being  developed  on-farm:  paring  and  hot  water  treatment  as  methods  for  the  production 
of  clean  planting  material,  and  nursery  production  as  a  technique  for  rapid  multi- 
plication of  clean  planting  material.  It  emerged  that  positive  feedback  far  outweighed 
negative  comments. 

Paring  was  generally  considered  to  be  a  fast,  simple  way  of  producing  clean  suckers 
which  resulted  in  good  yield,  reduced  toppling  and  lodging,  and  sustained  production  for 
at  least  two  years.  The  method  provides  an  easily  adoptable  alternative  to  hot  water 
treatment  and  has  the  advantage  of  reducing  sucker  weight  prior  to  transportation 
(usually  by  head  load)  to  the  field.  Qn  the  negative  side,  one  farmer  complained  that 
paring  was  too  time-consuming  for  a  large  quantity  of  suckers. 

From  the  results  of  on-farm  trials  that  they  had  seen  on  their  own  or  neighbours' 
farms,  farmers  were  impressed  by  the  following  features  of  hot  water  treatment:  pests 
eliminated  from  planting  material,  fast  plant  growth  and  early  flowering,  reduced  plant 
toppling,  improved  yields  and  sustained  plantation  life.  Some  farmers  stated,  however, 
that  they  did  not  have  the  necessary  equipment  to  undertake  hot -water  treatment,  they 
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had  inadequate  knowledge  of  the  technique  or  that  it  was  awkward  to  transport  suckers 
for  treatment  and  then  to  the  farm  for  planting.  In  the  three  villages  studied,  the 
problem  of  equipment  has  been  alleviated  since  farmers  now  have  access  to  a 
community  hot  water  tank,  while  education  is  provided  through  field  days  in  which 
interested  farmers  have  the  opportunity  to  learn  from  trained  farmers,  MaFA  staff  and 
IITA  personnel.  The  problem  of  equipment  would  apply  to  other  areas  where  tanks  are 
not  available,  although  it  has  been  reported  that  some  farmers  improvise,  for  example 
using  a  large  container  as  a  tank  and  the  melting  point  of  candle  wax  as  a  temperature 
check  (S.  Adjei-Nsiah  and  F.  Brentu,  pers.  comm.). 

Nursery  production  was  seen  to  provide  a  plentiful  supply  of  clean  planting  material 
so  that  suckers  do  not  have  to  be  purchased.  In  addition,  one  farmer  observed  that  the 
nursery  could  be  planted  during  the  dry  season  (if  a  water  source  was  available)  or  the 
rainy  season.  One  farmer  complained,  however,  that  the  nursery  process  was  laborious, 
while  others  said  it  was  difficult  to  find  a  suitable  location  with  water. 

The  general  impressions  of  the  farmers  were  that  the  new  management  strategies  for 
plantain  production  are  good,  effective  in  reducing  pest  and  disease  attack  and 
increasing  plantain  output.  IVfembers  of  the  farmer  groups  made  the  following  general 
comments: 

"These  new  management  techniques  enable  one  to  prolong  the  life  span  of  the 
plantain  farm  from  one  year  to  about  three  years." 

'Plantain  can  survive  on  the  farm  for  several  years  before  dying  off,  unlike  previous 
years  where  the  plant  dies  off  after  one  harvest." 

"Have  been  able  to  increase  plantain  output  through  the  new  management 
techniques  and  was  able  to  do  it  alone." 

"Good  and  there  is  no  difference  in  the  taste  of  plantain  fruits." 

"IVfethods  are  very  good;  able  to  save  cost  of  acqufring  chemical  to  control  pest." 

Farmers  who  have  not  been  involved  in  collaborative  trials  made  the  following 
comments: 

"Results  seen  were  impressive:  high  output." 
"Inspired  by  adopters." 

'Impressed  about  more  suckers  being  obtained  through  the  split  corm  method." 
"Wint  to  compare  the  three  methods  with  the  old  system." 

From  Table  1  it  can  be  seen  that  for  the  majority  of  farmers  (>75%)  in  each  of  the 
villages,  paring  was  the  preferred  method  for  adoption.  Moreover,  more  than  half  the 
participants  in  Nyinahin  and  Gyedu  indicated  that  they  were  interested  in  undertaking 
nursery  production,  while  more  than  a  third  showed  interest  in  the  hot-water  treatment. 
In  Cfyedu  and  Nyinahin,  approximately  40%  of  farmers  said  they  intended  to  adopt  one 
strategy,  while  the  remainder  indicated  that  they  would  adopt  two  or  three  strategies. 
The  vast  majority  of  farmers  in  Pramkese  (92.3%),  however,  were  interested  in  adopting 
only  one  strategy.  In  general,  farmers  in  C^edu  were  the  most  enthusiastic  regarding  the 
adoption  of  new  management  strategies,  closely  followed  by  Nyinahin  and  then 
Pramkese,  probably  because  Gyedu  is  a  area  of  particular  importance  for  plantain 
production  (Schill  et  al.  1997). 
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Table  1.  Farmer  preferences  for  adoption  of  integrated  pest  management  strategies 
at  tliree  villages  in  Ghana. 


%  farmers  with  preferences  for  different  management  strategies 

Strategy 

Nyinahin 

Pramkese 

Gyedu 

Paring 

76.0 

84.6 

95.5 

Hot  water  treatment 

36.0 

3.8 

38.6 

Nursery  production 

52.0 

15.8 

54.5 

One  method 

40.0 

92.3 

47.7 

Two  methods 

32.0 

7.7 

15.9 

Three  methods 

20.0 

0.0 

36.4 

Undecided 

8.0 

0.0 

0.0 

Farmers  were  asked  what  assistance  they  deemed  necessary  to  facilitate  the 
adoption  of  the  techniques  developed  with  respect  to  resources  and  education.  In 
addition  to  requests  for  specific  tools,  farmers  frequently  stated  credit  facilities,  treated 
suckers,  hot-water  tanks  and  land,  as  resources  required.  In  general,  farmers  believed 
that  provision  of  these  resources  should  come  from  IITA,  the  government,  or  non- 
governmental organisations.  With  respect  to  education,  farmers  in  all  of  the  villages  were 
impressed  with  the  training  methods  used  to  date  (farmer-participatory  trials,  farmer 
training  days  and  technical  assistance  in  collaboration  with  MoFA  and  IITA)  and 
suggested  that  this  should  be  continued.  In  Nyinahin,  the  farmers  said  that  they  needed 
one  to  two  years  of  contact  with  trainers.  Some  indicated  that  after  this  period,  local 
farmers  should  be  trained  to  take  over,  while  others  felt  the  need  for  institutional 
support.  In  Pramkese,  farmers  suggested  training  periods  of  between  one  week  and  two 
years,  while  in  Gyedu,  it  was  considered  that  training  should  be  continuous. 

Conclusions 

A  questionnaire  conducted  at  three  villages  in  Ghana  indicated  that  farmers  are  aware 
of  methods  available  for  the  production  and  rapid  multiplication  of  clean  planting  mate- 
rial and  understand  that  use  of  the  techniques  can  result  in  improvements  in  plantain 
production  with  respect  to  yield  and  plantation  life.  Paring  of  suckers,  which  is  a  simple, 
low  cost  technique,  was  particularly  popular  and  has  already  been  adopted  by  at  least 
40% of  the  plantain  farmers  in  each  of  the  villages  studied.  Nursery  production  and  hot 
water  treatment  were  also  considered  to  be  practices  worthy  of  adoption,  particularly  by 
farmers  in  Nyinahin  and  Gyedu.  These  findings  represent  progress  since  1993  when  far- 
mers were  unaware  that  infested  planting  material  was  the  main  cause  of  pest  attack  on 
plantain  and  planting  material  treatment  was  rarely  undertaken. 

While  the  introduction  of  new  management  practices  has  been  successful  in  the 
three  villages  studied,  the  mechanism  needed  for  widespread  technology  transfer 
requires  fiirther  consideration.  It  was  clear  from  discussions  with  farmers  that  they  are 
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unlikely  to  adopt  a  new  management  practice  unless  they  have  tried  the  technique  for 
themselves  and  seen  positive  results  or  learned  from  other  farmers  by  example.  This 
finding  endorses  the  farmer  field  school  concept  in  which  farmers  in  a  number  of 
locations  can  learn  through  experimentation  over  a  period  of  time  at  no  cost  to 
themselves. 
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Economic  analysis  of  integrated 
crop  management  strategies  for 
plantain  production  in  Ghana 

A.  Mensah-Bonsu \  K.R.  Green^, 

S  Adjei-Nsiah^,  E.K.  Andah^  and  K.  Afreh-Nuamah^ 

Resume  -  Strategies  de  gestion  integree  de  la  culture  pour  la  production  de 
banane  plantain  au  Ghana:  analyse  economique 

Un  projet  en  coursau  Ghana  a  pour  but  d'integrer  des  strategies  de  lutte  centre  lesrava- 
geurs  et  des  pratiques  cult  urates  ameliorees  adaptees  aux  cultivateurs  de  bananier  plan- 
tain a  faible  niveau  de  ressources  et  pouvant  etre  appliquees  pour  inverser  les  baisses 
constatees  de  rendement  et  de  duree  de  vie  de  la  plantation.  Des  essais  realises  en  milieu 
reel  sont  en  cours  trois  sites  au  Ghana  pour  etudier  les  effets  de  I'utilisation  de  materiel 
de  plantation  sain  et  d'une  gestion  amelioree  sur  la  croissance  et  le  rendement  du  bana- 
nier plantain.  L'analyse  economique  a  ete  realisee  en  meme  temps  que  les  essais  sur  deux 
sites  afin  de  determiner  si  les  strategies  proposees  sont  interessantes.  Les  result  at  s  ont 
montre  que  I'utilisation  de  rejets  traites  a  I'eau  chaude  allie  a  des  pratiques  de  gestion 
amelioree  et  aux  cultures  associees  donnent  des  rendements  meilleurs  que  les  pratiques 
traditionnelles.  La  strategie  de  gestion  a  ete  rentable  sur  une  periode  de  trois  ans  et  a 
permis  une  rentree  de  2,99  Million  de  Cedi^ha  (1294  US$),  soit  un  accroissement  approxi- 
matif  de  1,1  Million  de  Cedis/ha  (475  US$)  par  rapport  a  la  methode  utilisant  du  materiel 
vegetal  non  traite  dansle  cadre  de  pratiques  culturales  traditionnelles. 

Abstract 

An  on-going  project  in  Ghana  aims  to  develop  integrated  management  strategies  that 
are  appropriate  for  resource-poor  plantain  farmers  and  can  be  applied  to  reverse  the 
reported  decline  in  plantain  yields  and  plantation  life.  An  on-farm  trial  w/ as  established  at 
three  sites  in  Ghana  to  study  the  effects  of  clean  planting  material  and  improved 
management  practices  on  the  growth  and  yield  of  plantain.  Economic  analysis  was 
conducted  in  conjunction  with  the  trial  at  two  sites,  to  determine  whether  the  strategies 
implemented  were  profitable.  The  results  showed  that  the  use  of  hot-water  treated 
suckers  together  with  improved  management  practices  (regular  weeding  and  optimum 
plant  spacing)  and  intercropping,  led  to  improved  and  sustained  yields  in  comparison 
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with  farmers'traditionai  practices.  The  management  strategy  was  profitable  over  a  three 
year  period  and  adoption  resulted  in  a  return  of  approximately  2.99  million  cedis/ha 
($1294/ha),  representing  an  increase  of  approximately  1.1  million  cedis/ha  ($475/ha) 
compared  with  the  use  of  untreated  material  and  traditional  management  practices. 

Introduction 

Plantain  is  a  primary  food  crop  in  Wfest  and  Central  Africa  and  a  key  component  of  sus- 
tainable agricultural  systems  in  densely  populated,  high  rainfall  zones.  In  Ghana,  plan- 
tain is  the  fourth  most  important  starch-staple  after  grains,  cassava  and  yam  and  is  the 
second  most  expensive  starch  staple  in  urban  markets,  reflecting  a  strong  consumer 
demand  and  preference  for  the  crop  (Schill  et  al.  1997). 

Despite  the  importance  of  plantain  in  Ghana,  there  has  been  a  decline  in  production 
which  has  been  attributed  to  several  constraints  including  poor  crop  and  soil 
management  practices,  inherent  low  soil  fertility,  reduced  fallow  periods,  post-harvest 
losses,  and  a  pest  and  disease  complex  (Karikari  1970).  More  recently,  a  participatory 
rural  appraisal  indicated  that  an  inadequate  supply  of  planting  material  was  considered 
the  major  agronomic  constraint  by  Ghanaian  plantain  farmers  (Schill  et  al.  1997),  while 
a  diagnostic  survey  showed  nematodes  to  be  the  major  biotic  constraint  to  plantain 
production  (Schill  et  al.  1996).  Farmers  use  whatever  planting  material  is  available  and 
are  often  unaware  that  the  suckers  may  be  infested  with  nematodes  and  weevils  which 
can  lead  to  severe  reductions  in  plantain  yields  and  plantation  life  (Udzu  1998). 
Disinfestation  of  planting  material  can  alleviate  these  problems  but  the  crop  may  still 
not  reach  its  yield  potential  if  crop  management  is  poor,  particularly  with  respect  to 
timely  weeding  (Schill  1997). 

Techniques  for  the  production  and  rapid  multiplication  of  healthy  plantain  planting 
material,  as  well  as  improved  cropping  practices  are  being  developed  and  tested  on-farm 
in  Ghana.  For  the  determination  of  the  costs  and  benefits  associated  with  these  tech- 
niques, economic  analysis  is  being  undertaken  to  ensure  that  interventions  recom- 
mended in  the  fiiture  maybe  economically  feasible  for  plantain  farmers  in  Ghana. 

This  paper  describes  the  economic  analysis  of  techniques  used  for  an  on-farm  trial 
established  in  1995  to  study  the  influence  of  planting  material  treatment  and  crop 
management  practices  on  plantain  production.  In  particular,  the  analysis  focused  on 
estimation  of  the  returns  to  the  farmer  following  adoption  of  new  production  strategies 
and  on  estimation  of  the  increase  in  returns  necessary  to  compensate  for  learning  and 
changing  to  new  production  techniques. 

Methods 

Trial  design 

The  trial,  conducted  at  four  sites  in  Ghana,  comprised  four  treatments  with  five 
replicates  (farms)  per  site.  In  this  paper,  data  for  the  farms  in  Nyinahin  village  (Ashanti 
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Region)  and  Gyedu  village  (Brong  Ahafo  Region)  are  presented.  Each  farm  was  divided 
into  four  plots  of  0.1  ha  and  the  treatments  were  assigned  at  random  to  the  plots.  The 
treatments  evaluated  were: 

•  Farmers'plantain  planting  materials  (untreated),  intercropped  under  farmer's  man- 
agement 

•  Hot  water-treated  planting  materials  intercropped  under  farmer's  management 

•  Hot  water-treated  planting  materials  sole-cropped  under  researcher's  management 

•  Hot  water-treated  planting  materials  intercropped  under  researcher's  management. 
Planting  materials  were  of  the  widely  available  local  cultivar,  j'^antu-pa  (false  horn). 

One  hundred  suckers  were  planted  in  each  plot.  For  treatments  2,  3  and  4,  planting 
materials  were  pared  by  removing  roots  and  the  outer  corm  layers  to  a  depth  of  0.3  cm, 
and  treated  in  hot  water  (55°C,  20  min)  to  eliminate  nematodes  and  weevils  (Colbran 
1967,  Seshu-Reddy  al.  1991).  Farmer's  management  practices  were  characterized  by 
traditional  planting  and  weeding  methods  whereby  plantain  was  planted  at  a  spacing  of 
approximately  2  x  2  m  (not  in  lines).  Intercrops  (maize  and  cocoyam)  were  not  planted 
in  lines  and  weeding  was  done  when  labour  was  available  and  could  be  afforded. 
Researchers'management  practices  were  characterized  by  plantain  spaced  at  3  x  3  m, 
with  the  intercrops  for  treatment  4  planted  in  lines  (maize,  0.75  x  0.75  m:  cocoyam, 
1.5  x  1.5  m).  In  addition,  weeding  was  undertaken  as  required,  for  example  once  per 
month  for  the  first  six  months  or  until  the  canopy  had  developed  and  the  intercrop 
harvested,  then  once  every  six  to  eight  weeks  depending  on  the  rainfall.  Researchers' 
management  was  undertaken  at  five  farms  per  site  during  1995  and  1996  but  this  was 
reduced  to  three  farms  per  site  in  1997,  as  the  experiment  was  nearing  completion. 

Analytical  methods 

The  ex-post  evaluation  technique  was  used  to  assess  the  returns  from  the  different 
plantain  production  strategies  (treatments)  tested  on -farm.  The  economic  analysis  was 
not  designed  to  calculate  the  overall  research  and  development  costs  for  the  techniques 
being  tested.  Therefore,  costs  for  the  researcher-managed  plots  incorporated  expenses 
for  items  such  as  planting  material,  on -farm  maintenance  and  production  (as  for  the 
farmer-managed  plots)  but  excluded  expenses  such  as  the  cost  of  a  research  vehicle, 
salaries,  laboratory  facilities  etc. 

In  assessing  the  benefits  due  to  the  integrated  management  strategies,  the  area  and 
output  of  plantain  for  the  different  treatments  was  estimated.  The  value  of  output  was 
estimated  at  farm  gate  prices.  The  value  of  the  plantain  fruit  was  calculated  according  to 
the  number  of  bunches  produced  per  treatment,  since  the  crop  is  marketed  by  bunch 
rather  than  by  weight  in  the  areas  studied.  In  addition,  the  number  and  value  of  suckers 
produced  from  each  plot  was  estimated,  since  suckers  are  either  sold  or  kept  by  the 
farmer  for  subsequent  use  as  planting  material.  For  plots  where  intercrops  had  been 
planted,  the  value  of  the  other  crops  was  estimated  and  included  as  part  of  the  benefit 
from  the  management  strategy.  The  costs  and  benefits  from  the  trial  were  estimated 
from  1995  to  1997  (a  period  which  included  harvest  of  the  intercrops,  and  the  first  and 
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second  plantain  crops)  and  compounded  to  the  present  values  using  the  appropriate 
interest  rates.  The  economic  viability  of  each  production  strategy  was  then  determined. 

Measuresof  returns 

Two  measures  of  returns  were  calculated  for  the  ex-post  evaluation  of  the  production 
strategies  (Gittinger  1982): 

1.  The  Benefit-Cost  ratio  (B/Q  \\4iich  is  defined  as  the  ratio  of  the  present  value  of  ben- 
efits from  a  management  strategy  to  the  present  value  of  the  flow  of  expenditures.  The 
Benefit -G5st  ratio  was  expressed  as: 

t=n  t=n 
B/C  =  E(l+r)'a/i:(l+r)'Cj, 
t=l  t=l 

2.  The  Net  Present  Wue  (NP\)  \\4iich  is  defined  as  the  present  value  of  the  net  cash  flow 
from  a  management  strategy.  The  NPVwas  expressed  as: 

t=n 

NPV=I(l+r)^(Bj^-Cj^) 

t=l 
where: 

Bjj  =  benefit  from  a  strategy  'j'  in  year  V 
Cjj  =  cost  of  a  strategy  'j'  in  year  V 
t=  1,2  n 

n  =  number  of  years  from  the  present  study  year 
r  =  interest  (compound)  rate. 

The  extra  returns  received  from  changing  from  the  traditional  method  of  plantain 
production  to  a  new  improved  method  was  estimated  as  the  compensation  to  the  farmer. 
This  was  calculated  for  treatments  2  (treated  material,  farmer's  management  with 
intercropping)  and  4  (treated  material,  researcher's  management  with  intercropping) 
compared  with  treatment  1  (untreated  material,  farmer's  management  with 
intercropping) . 

A  plantain  production  strategy  was  considered  to  be  economically  viable  if  it  had  a 
B/C  of  greater  than  one  and  a  positive  NPy  at  appropriate  rates  of  capital.  Greater 
consideration  was,  however,  given  to  the  NPY  since  it  is  the  preferred  measure  of  project 
worth  choosing  among  mutually  exclusive  projects  or  project  options  (Gittinger,  1982). 

Data  collection 

Data  were  obtained  from  the  researchers,  extension  staff  (Ministry  of  Food  and 
Agiiculture,  Ghana)  and  farmers  involved  with  the  trial  and  from  a  farm  market  survey. 
Farm  level  expenditures  for  each  treatment  were  structured  to  include: 

•  Quantity  of  suckers  required  (treated  or  untreated)  and  their  cost, 

•  Labour  used  (family  labour,  hired  labour)  and  wage  rates, 

•  Number  of  weedings  per  year  and  time  taken  to  weed, 

•  Land/plot  size  and  rent. 
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•  Land  preparation  costs, 

•  Planting  costs, 

•  Transportation  costs, 

•  Other  inputs  and  farm  maintenance  costs. 

For  each  treatment,  outputs  were  calculated  based  on  the  quantity  and  value  of 
intercrops  harvested,  plantain  bunches  harvested  and  suckers  produced. 


Results  and  discussion 

Weeding  requirements 

Table  1  shows  that  the  frequency  of  weeding  for  the  on-farm  trials  was  higher  for  the 
researcher-managed  plots  than  for  the  farmer-managed  plots,  while  the  time  taken  to 
complete  weeding  was  the  same  for  all  treatments  (two  days).  In  general,  weeding  was 
undertaken  more  frequently  on  the  researcher-managed  plots  (treatments  3  and  4)  at 
Gyedu  compared  with  Nyinahin.  This  was  necessary  because  the  fields  in  G^edu  had 
been  fallow  for  only  3-5  years  and  therefore  tended  to  be  weedier,  compared  with  farms 
in  Nyinahin  that  had  been  fallow  for  7-10  years.  For  the  same  reason,  farmer-managed 
plots  (treatments  1  and  2)  were  also  weeded  more  frequently  at  G^edu  in  the  first  season 
(1995),  which  represented  the  most  important  time  for  weeding,  in  order  to  prevent 
young  plantain  plants  from  being  out-competed.  It  seems  that  farmers  may  have  been 
influenced  by  researchers'management  practices  in  1995  and  1996,  since  it  has  been 
reported  that  in  general,  farmers  weed  their  plantain  plots  a  maximum  of  four  times  per 
year  (Schill  et  al.  1997).  In  1997,  however,  there  was  a  trend  for  the  weeding  frequency 


Table  1.  Weeding  frequencies  for  treatments^  tested  on-farm  at  Nyinahin  and  Gyedu 
(1995-1997). 


Site  /  Year 

Mean  number  of  weedingsper  farm  per  year*"^ 

Treatment  1 

Treatment  2 

Treatment  3 

Treatment  4 

Nyinahin 

1995 

4 

4 

6 

6 

1996 

6 

6 

8 

8 

1997 

3  (2)'^ 

4(3) 

6(3) 

6(3) 

Gyedu 

1995 

5 

5 

8 

8 

1996 

5 

5 

9 

9 

1997 

2(3) 

2(3) 

6(3) 

6(3) 

a  Treatment  1 :  Untreated  material,  farmer's  management,  intercropping. 

Treatment  2:  Treated  material,  farmer's  management,  intercropping. 

Treatment  3:  Treated  material,  researclner's management,  sole-cropping. 

Treatment  4:  Treated  material,  researclner's  management,  intercropping, 
b  Means  in  whole  numbers, 
c  Each  weeding  took  2  man-daysto  complete. 

d  Numbersin  parenthesesindicate  number  of  farmsused  to  calculate  mean  instead  of  total  of  five  farms. 
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to  decrease  in  farmer-managed  plots,  since  these  plots  were  not  yielding  well  and 
farmers  did  not  think  it  worthwhile  to  continue  plot  maintenance. 

Rantain  yield  and  sucker  production 

The  number  of  plantain  suckers  and  bunches  produced  for  the  plant  crop  ( 1996)  and 
first  ratoon  ( 1997)  are  shown  in  Tables  2  and  3.  During  1996,  the  number  of  bunches 
produced  per  farm  was  lowest  for  treatment  1,  followed  by  treatment  2  and  then 
treatments  3  and  4.  In  Nyinahin,  more  than  double  the  number  of  bunches  were 
harvested  from  plots  with  treated  materials  and  researcher's  management  (treatments 
3  and  4),  compared  with  plots  with  untreated  material  and  farmer's  management 
(treatment  1).  In  Gyedu,  the  difference  between  treatments  was  not  so  marked. 


Table  2.  Number  of  plantain  suckers  produced  from  treatments  tested  on-farm 
at  Nyinahin  and  Gyedu  (1996-1997). 

Mean  number  of  suckers  produced  per  farm  per  year 

Site  /  year 

Treatment  1 

Treatment  2 

Treatment  3 

Treatment  4 

Nyinahin 

1996 

106.3 

192.7 

339.2 

276.3 

1997^ 

44.0  (2)'' 

91.7  (3) 

189.3  (3) 

144.0  (3) 

Gyedu 

1996 

240.4 

254.0 

400.4 

390.8 

1997^ 

96.0  (3) 

108.7  (3) 

203.3  (3) 

191.7  (3) 

a  Estimatesof  sucker  production  based  on  ratio  of  1996  yield: 
in  '97. 

1997  yield,  as  sucker  data  was  not  collected 

b  Numbers  in  parenthesis  indicate  the  number  of  farms  used  to  calculate  the  mean  instead  of  total 
of  fi  ve  farms. 

Table  3.  Number  of  plantain  bunches  produced  from  treatments  tested  on-farm 
at  Nyinahin  and  Gyedu  (1996-1997). 

lUlean  number  of  bunches  produced  per  farm  per  year 

Site  /  year 

Treatment  1 

Treatment  2 

Treatment  3 

Treatment  4 

Nyinahin 

1996 

25.7 

46.5 

59.8 

57.7 

1997 

13.5^(2)'^ 

26.3^  (3) 

35.0  (3) 

35.0  (3) 

Gyedu 

1996 

35.0 

38.6 

44.4 

50.4 

1997 

20.0^  (3) 

22.3^  (3) 

27.3  (3) 

36.3  (3) 

a  Estimatesof  bunch  production  based  on  ratio  of  1996  yield:  1997  yield  for  treatments3  and  4,  since  plots 

for  treatments  1  and  2  had  been  abandoned, 
b  Numbers  in  parentheses  indicate  the  number  of  farms  used  to  calculate  the  mean  instead  of  total 


of  five  farms. 
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Treatment  1  yielded  better  in  C^edu  compared  with  Nyinahin  perhaps  due  to  better 
weed  management  at  an  early  stage  in  plant  growth.  Similarly,  farms  in  Gyedu  showed 
markedly  higher  levels  of  sucker  production  compared  with  Nyinahin  for  all 
treatments.  At  both  sites,  sucker  production  was  lowest  for  treatment  1,  followed  by 
treatments  2,  4  and  3.  These  results  show  clearly  that  hot  water  treatment  and 
improved  crop  management  practices  have  positive  effects  on  plantain  production. 

For  1997,  the  number  of  bunches  produced  for  treatments  3  and  4  ranged  between 
58.5-72.0%  of  the  number  of  bunches  harvested  in  1996.  It  is  also  worthwhile  noting 
that  at  farms  where  maintenance  has  been  continued,  treatments  3  and  4  are  still 
yielding  in  1998.  Plots  for  treatments  1  and  2  were,  however,  largely  abandoned  by  the 
farmers  in  1996  because  of  low  bunch  weight  or  plant  topphng  due  to  root  damage  by 
nematodes.  Since  data  was  not  available  for  plots  1  and  2  (plots  inaccessible), 
estimates  are  presented  based  on  the  ratio  of  1996  yield  to  1997  yield  for  treatments  3 
and  4.  Similarly,  estimates  are  also  presented  for  sucker  production  in  1997. 


Costsand  benefits 

Results  of  the  economic  analysis  are  presented  in  Ghanaian  Cedis  where  USSl  is 
currently  equivalent  to  2310  Cedis. 

The  cost  of  plantain  production  varied  according  to  management  strategy  (Table  4) , 
due  largely  to  differences  in  the  costs  of  sucker  type  and  weeding.  Untreated  material 
cost  50.00  Cedis  per  sucker,  while  the  treated  material  was  valued  at  200.00  Cedis  per 
sucker  at  the  start  of  the  on-farm  trials  in  1995.  Farmer's  management  practices  using 
untreated  materials  was  clearly  the  cheapest  management  strategy  (treatment  1),  due 
to  lower  costs  for  planting  materials  and  lower  weeding  frequency.  For  all  treatments, 
production  costs  decreased  by  approximately  50%  in  the  second  year  of  production 
since  there  was  no  outlay  for  land  preparation,  planting  or  planting  material.  For  the 
farmer-managed  plots  there  was  a  further  reduction  in  costs  in  1997  that  was  not 
observed  in  researcher-managed  plots,  due  to  the  reduction  in  weeding  frequency  by 
farmers.  Costs  for  Nyinahin  were  higher  in  the  first  year  compared  with  Gyedu,  perhaps 
due  to  differences  in  land  preparation  expenses,  but  were  similar  in  subsequent  years. 

(Quantifiable  benefits  obtained  from  the  plantain  production  included  the  sale  value 
of  the  fruit,  suckers  and  intercrops  produced,  at  the  farm  gate  price  (Table  4).  Benefits 
recorded  for  the  first  year  of  the  trial  were  due  to  the  sale  of  intercrops,  therefore  the 
benefit  from  treatment  3  (sole-cropping)  was  nil  for  all  farms.  On  average,  the  benefits 
from  the  researcher-managed  plots  in  1996  (approx.  1.1  milhon  Cedis/ha)  were  almost 
double  those  obtained  from  farmers'plots  with  untreated  material,  while  farmers'plots 
with  treated  material  gave  intermediate  benefits,  thus  reflecting  production 
differences.  For  treatments  2,  3  and  4,  the  benefits  were  similar  at  each  site  while  for 
treatment  1,  the  benefit  at  Q/edu  was  approximately  50%  higher  than  at  Nyinahin, 
perhaps  due  to  better  management.  In  1997,  relatively  high  benefits  were  still  obtained 
for  treatments  3  and  4.  In  particular,  the  benefit  for  treatment  4  at  Gyedu  was  98%  of 
that  obtained  in  1996,  representing  over  1  million  Cedis/ha. 
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Table  4.  Estimation  of  tlie  average  costs  and  benefits  obtained  from  treatments  (T) 
tested  on-farm  at  Nyinahin  and  Gyedu  (1995-1997). 

Average  cost  for  a  treatment  Average  benefit  for  a  treatment 

(Cedisper  0.1  lia)  (Cedisper  0.1  ha) 


Site/year 

T 1 

T2 

T3 

T4 

T 1 

T2 

T3 

T4 

Nyinahiin 

1995 

66,800 

82,300 

85,800 

88,300 

76,800 

102,000 

0 

102,200 

1996 

23,200 

23,200 

30,400 

30,400 

35,514 

96,478 

1 17,184 

110,502 

1997 

18,000 

24,000 

36,000 

36,000 

31,400 

61 ,833 

88,933 

84,400 

Gyedu 

1995 

44,083 

59,167 

62,083 

64,750 

78,233 

78,233 

0 

78,233 

1996 

25,000 

25,000 

36,000 

36,000 

75,232 

82,080 

103,072 

111,904 

1997 

18,000 

18,000 

30,000 

30,000 

59,600 

66,700 

85,333 

110,000 

Farm  average 

1995 

55,442 

70,734 

73,942 

76,525 

77,516 

90,116 

0 

90,216 

1996 

24,100 

24,100 

33,200 

33,200 

65,189 

89,279 

1 10,128 

111,203 

1997 

18,000 

21 ,000 

33,000 

33,000 

45,500 

64,266 

87,133 

97,200 

Estimation  of  returns 

The  estimation  of  returns  from  each  management  strategy  tested  on-farm  is  shown  in 
Table  4.  At  Nyinahin,  the  Net  Present  \&lue  indicated  that  the  use  of  treated  suckers 
while  maintaining  traditional  cropping  practices  (treatment  2)  was  a  profitable  exercise, 
giving  a  net  return  of  approximately  2  69  million  Cedis  /ha.  The  use  of  treated  material 
together  with  improved  management  practices  and  intercropping  (treatment  4)  was  even 
more  profitable,  giving  a  net  return  of  2.81  million  Cedis/ha.  In  contrast,  the  use  of 
treated  material  with  improved  management  but  sole-cropping  (treatment  3)  was  not 
economically  viable,  making  a  loss  of  26,880  Cedis/ha,  due  largely  to  absence  of  income  in 
the  first  season.  A  similar  pattern  was  observed  in  Gyedu,  although  returns  were  higher 
for  treatments  1,  3  and  4  such  that  treatment  3  made  a  slight  profit  317,310  Cedis/ha 
while  treatment  4  gave  the  highest  return  of  approximately  3  17  million  Cedis/ha.  The 
higher  returns  in  Gyedu  were  due  partly  to  lower  costs  compared  with  Nyinahin  in  1995 
and  higher  benefits  for  treatments  1  and  4.  The  Net  Present  \&lue  (present  value  of 
profit)  method  indicated  that,  on  average,  all  of  the  different  management  strategies 
tested  were  economically  viable  for  plantain  production,  with  treatment  4  giving  the 
highest  net  return  followed  by  treatments  2,  1  then  3.  From  the  Net  Present  Value 
selection  criterion,  the  use  of  treated  material  together  with  improved  management  and 
intercropping  (giving  the  highest  return  per  hectare)  is  recommended  for  adoption  by 
plantain  farmers. 

The  estimated  Benefit  Cost  Ratios  (BCRs)  for  the  different  management  strategies  at 
the  two  study  sites  confirmed  that  all  the  strategies  were  profitable  (BCR>1).  It  is 
unlikely,  however,  that  the  estimated  BCR  of  1.04  ( 1.04  Cedis  return  per  1.00  Cedis  cost 
incurred)  for  the  sole -cropping  strategy  would  provide  the  necessary  incentive  for  this 
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Table  5.  Summary  of  estimated  returns  to  treatments  tested  on-farm  at  Nyinahin 
and  Gyedu  (1995-1997). 


Benefit  in  Cedis?  per  0.1  hia 
Site  Measure''      Treatment  1        Treatment  2         Treatment  3      Treatment  4 


Nyinahin 

NPV 

117,017 

268,827 

-2,688 

280,789 

BCR 

1.42 

1 .80 

1.00 

1.73 

Gyedu 

NPV 

269,965 

248,634 

31,731 

316,521 

BCR 

2.27 

1.96 

1.10 

2.00 

Farm  average 

NPV 

193,491 

258,730 

14,520 

298,655 

BCR 

1.79 

1.87 

1.04 

1.85 

a  The  prevailing  lending  rate  (interest  rate)  for  loansin  the  agricultural  sector  isbetween  40-45%. 

The  peak  interest  rate  of  45%  was  used  asthe  compound  factor  to  calculate  the  NPV  and  BCR. 
b  NPV:  Net  present  value. 

BCR:  Benefit  cost  ratio. 


strategy  to  be  considered  for  adoption  by  farmers,  when  use  of  untreated  material  and 
traditional  weeding  practices  (treatment  1)  gave  a  higher  BCR  of  1.79. 

Estimation  of  compensation 

The  increase  in  return  to  a  farmer  to  compensate  for  the  costs  of  learning  and  changing 
to  new  production  techniques  were  estimated  for  two  situations:  firstly,  where  the  farmer 
adopted  the  treated  planting  material  but  maintained  his  usual  crop  management 
practices  for  planting  and  weeding  (Table  6);  secondly,  where  the  farmer  incorporated 
treated  planting  material  and  new  management  practices  in  his/her  production 
(Table?). 

From  Table  6,  it  can  be  seen  that  farmers  who  used  treated  suckers  but  maintained 
traditional  management  practices  in  Nyinahin  were  compensated  with  a  present  value  of 
profit  of  1.52  million  Cedis/ha  and  a  net  benefit  of  3.71  Cedis  for  every  1.00  Cedis  spent. 
In  contrast,  at  Gyedu  it  was  not  worthwhile  for  farmers  to  adopt  the  use  of  treated 
suckers  with  traditional  weeding  practices  (loss  of  213,300  Cedis/ha  compared  with 
farmers  material,  farmers  management).  This  result  can  be  explained  by  the  fact  that 
there  was  little  difference  in  yields  for  treatments  1  and  2  at  Gyedu,  due  to  relatively 
good  management  practices,  but  the  use  of  treated  suckers  incurred  extra  costs  for 
treatment  2.  For  the  two  sites  combined,  there  was  a  compensation  of  652,4(X)  Cedis/ha 
and  a  net  incremental  benefit  of  2.28  Cedis  for  every  1.00  Cedis  spent,  to  a  farmer  using 
treated  suckers  while  maintaining  normal  weeding  practices,  indicating  that  this 
strategy  was  worth  adopting. 

At  Nyinahin,  the  compensation  to  a  farmer  using  treated  suckers  and  improved 
management  practices  with  intercropping,  was  approximately  1.64  million  Cedis/ha, 
compared  with  465,570  Cedis/ha  in  Gyedu.  On  average,  there  was  a  compensation  of 
1.1  million  Cedis/ha  with  a  BCR  of  2.08. 

Comparing  the  estimated  compensation  for  the  two  different  strategies  for  the 
combined  sites,  the  adoption  of  treated  material  and  improved  weeding  is  most 
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Table  6.  Summary  of  estimated  compensation  (incremental  profit)  for  adopting 
the  use  of  treated  plantain  suckerswhile  using  traditional  weeding  practices 
at  on-farm  sites  in  Nyinahin  and  Gyedu. 

Site 

Measure 

Benefit^  in  Cedisper  0.1  ha 

Nyinahin 

Net  present  value 

151,810 

Benefi t  cost  ratio 

3.71 

Gyedu 

Net  present  value 

-21,330 

Benefi t  cost  ratio 

0.54 

Farm  average 

Net  present  value 

65,240 

Benefit  cost  ratio 

2.28 

a  The  prevailing  lending  rate  (interest  rate)  for  loansin  the  agricultural  sector  isbetween  40-45%. 
The  peak  interest  rate  of  45%  wasused  asthe  compound  factor  to  calculate  the  NPV  and  BCR. 

Table  7.  Summary  of  estimated  compensation  (incremental  profit)  for  adopting 
the  use  of  treated  plantain  suckers  and  improved  management  practices  at  on-farm 
sites  in  Nyinahin  and  Gyedu. 

Site 

Measure 

Benefit^  in  Cedisper  0.1  ha 

Nyinahin 

Net  present  value 

163,773 

Benefi t  cost  ratio 

2.53 

Gyedu 

Net  present  value 

46,557 

Benefit  cost  ratio 

1.45 

Farm  average 

Net  present  value 

109,515 

Benefi t  cost  ratio 

2.08 

a  The  prevailing  lending  rate  (interest  rate)  for  loansin  the  agricultural  sector  isbetween  40-45%. 
The  peak  interest  rate  of  45%  wasused  asthe  compound  factor  to  calculate  the  NPV  and  BCR. 


profitable  on  the  basis  of  the  NPV  criterion,  while  the  adoption  of  treated  material  and 
traditional  weeding  strategy  is  most  profitable  from  the  BCR  criterion.  Qven,  however, 
that  the  Net  Present  Wue  is  the  preferred  measure  of  project  worth  for  choosing  among 
mutually  exclusive  projects  or  project  options  (Gittinger,  1982),  it  is  considered  that  the 
use  of  treated  suckers,  improved  management  and  intercropping  would  be  the  most 
profitable  strategy  to  recommend  to  farmers. 

Conclusions 

Results  from  on-farm  trials  indicated  that  the  use  of  pest-free  planting  material,  together 
with  regular  weeding,  optimum  plant  spacing  and  intercropping,  resulted  in  sustained 
higher  yields  and  improved  sucker  production  compared  with  traditional  production 
practices.  Economic  analysis  has  shown  conclusively  that  these  agronomic  benefits 
translate  into  profits  over  a  period  of  at  least  three  years  (estimated  compensation  of 
1.1  million  Cedis/ha),  suggesting  that  such  practices  can  be  recommended  to  farmers  for 
adoption. 
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Household  decision-making  role 
in  backyard  banana  and  plantain 
production  in  the  Nsukka 
agro-ecological  zone  of 
south-eastern  Nigeria 


A.R.  Ajayi  and  K.R  Baiyeri 


Resume  -  Les  cultures  bananieres  de  case  de  la  zone  agroecologique  de  Nsukka, 
dans  le  sud-est  du  Nigeria  :  le  role  du  menage  dans  la  prise  de  decision 

La  majeure  partie  de  la  production  de  bananiers  et  bananiers  plantain  au  sud-est  du 
Nigeria  est  entre  les  mains  des  menages  ruraux.  Une  proportion  elevee  de  ces  cultures 
es?  etablie  dans  les  jardins  de  case.  La  culture  de  case  de  bananiers  et  bananiers  plantain 
comprend  differentes  operations  culturales,  qui  font  intervenir  la  prise  de  decision  des 
menages.  Les  objectifs  de  cette  etude  etaient  en  particulier  :  1)  de  determiner  lesraisons 
principales  de  la  culture  bananiere  de  case  dans  la  zone  agroecologique  de  Nsukka  du 
sud-est  du  Nigeria  ;  2)  de  determiner  la  preference  dans  la  production  de  bananiers  et 
bananiers  plantain  chez  les  cultivateurs  de  Musa  ;  3)  d'examiner  le  role  du  menage  dans 
la  prise  de  decision  pour  ce  type  de  culture  de  case,  et  4)  d'evaluer  le  potentiel  d'adop- 
tion  des  cultivars  ameliores  de  bananiers  et  bananiers  plantain  chez  les  cultivateurs  de 
Musa.  Lesdonneesde  I'etude  ont  ete  collectees  aupres  de  126  cultivateurs  de  Musa  selon 
un  programme  d'entretiensstructures.  Desoutilsstatistiquestelsque  lespourcentageset 
les  valeurs  moyennes  ont  ete  utilises  pour  I'analyse  des  donnees.  Les  resultats  revelent 
que  95,2  %  des paysans  se  sont  langes  dans  la  production  de  Musa  dans  leurs jardins  de 
case  principalement  parce  qu'ils  con^ituent  une  source  de  nourriture  pour  les  membres 
de  leur  maisonnee.  Environ  14  %  des  paysans  cult ivent  seulement  des  bananiers  (sur  un 
total  de  82  parcelles);  31,7  %  cultivent  seulement  des  bananiers  plantain  (sur  un  total  de 
424  parcelles);  et  54  %  cultivent  a  la  fois  bananiers  et  bananiers  plantain  (sur  un  total  de 
1487  parcelles).  Le  nombre  moyen  de  parcelles  par  paysan  est  de  16.  Les  maris  ont  un 
role  plus  important  dans  la  prise  de  decision  que  leurs  epouses  pour  certains  aspects  t els 
que  la  mise  en  place  de  la  culture,  decidant  de  I'endroit  ou  lesrejetsdoivent  etre  plant es 
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dansle  jardin,  de  I'acquisition  desrejets,  de  la  plantation  desrejets,  de  la  lutte  contre  les 
ravageurs  et  les  maladies,  du  tuteurage,  de  I'enlevement  des  souches  apres  recolte  et  de 
la  transplantation  des  rejets.  En  revanche,  ce  sont  principalement  les  epouses  qui  pren- 
nent  les  decisions  dans  des  domainestels  que  I'application  d'engrais  (dechets  menagers), 
la  reconnaissance  des  fruits  murs,  I'enlevement  des  feuilles  secties  proches  du  sol  et  la 
surveillance  des  feux  (en  particulier  pendant  la  saison  seche  pour  la  prevention  des 
incendies),  la  commercialisation  des  regimes  et  des  feuilles  recoltes.  La  majorite  (76,2  %) 
des  paysans  utilisent  les  cultivars  locaux  de  Musa  et  le  materiel  de  plantation  (rejets)  est 
acquis  principalement  aupres  des  aut res  paysans  (77  %).  Une  forte  proportion  d'entre 
eux  (85,5  %)  n'est  pasau  courant  de  I'existence  des  cultivars  ameliores  de  Musa.  Environ 
98  %  des  paysans  accept eraient  de  planter  les  cultivars  ameliores  s'ils  etaient  faciles  a 
obtenir. 

Abstract 

7776  bulk  of  banana  and  plantain  production  in  south-easiern  Nigeria  is  in  the  hands  of 
rural  households.  Most  of  these  crops  are  established  in  backyard  farms.  Backyard 
banana  and  plantain  production  involves  different  cultural  operations  which  entail  the 
decision-making  role  of  the  households.  The  study  was  specifically  designed  to:  (1) 
determine  the  primary  reasons  for  backyard  banana  and  plantain  cultivation  in  the 
Nsukka  agro-ecological  zone  of  southeastern  Nigeria;  (2)  determine  banana  and  plantain 
production  preference  among  Musa  growers  in  the  study  area;  (3)  examine  the 
household  decision-making  role  in  backyard  banana  and  plantain  production  in  the 
study  area;  and  (4)  assess  the  adoption  potentials  of  improved  cultivars  of  banana  and 
plantain  among  Musa  growers  in  the  study  area.  Data  for  the  study  were  collected  from 
126  Musa  growers  through  the  use  of  a  structured  interview  schedule.  Statistics  such  as 
percentages  and  mean  scores  were  used  in  the  data  analysis.  The  fi ndings  revealed  that 
95.2%  of  the  farmers  embarked  on  backyard  Musa  production  primarily  because  they 
served  as  a  source  of  food  to  members  of  their  households.  About  14%  of  the  farmers 
grew  banana  only  (with  a  total  of  82  stands);  31. 7%,  grew  plantain  only  (with  a  total  of 
424  stands);  while  54.0%  grew  both  banana  and  plantain  (with  a  total  of  1  487  stands). 
The  mean  number  of  plants  per  farmer  was  16.  The  husbands  played  a  larger  decision- 
making role  than  their  wives  in  certain  aspects  such  as  Musa  cultivation  initiation, 
dictating  where  the  suckers  were  to  be  planted  within  the  yard,  procurement  of  suckers, 
planting  of  suckers,  pest/disease  control,  staking,  removal  of  stumps  after  harvesting  and 
transplanting  of  suckers.  On  the  other  hand,  the  wives  played  a  larger  decision-making 
role  than  their  husbands  in  areas  such  as  manure  (household  waste)  application, 
recognition  of  mature  fruits,  removal  of  dry  leaves  that  are  close  to  the  ground  and  fire- 
tracing  (especially,  during  dry  season  to  prevent  burning),  marketing  of  harvested 
bunchesand  leaves.  The  majority  (76.2%))  of  the  farmersgrew  the  local  cultivarsof  Musa 
plants  and  their  basic  source  of  planting  materials  (suckers)  was  their  fellow  farmers 
(77.0%)).  I^ost  (85.5%o)  were  unaware  of  the  existing  improved  Musa  cultivars.  About 
98%o  of  the  farmers  were  willing  to  grow  the  improved  Musa  cultivars  if  they  can  be 
made  readily  available. 
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Introduction 

Banana  and  plantain  {Musa  spp.)  are  important  food  crops  in  the  humid  forest  and 
medium-altitude  zones  of  sub-Saharan  Africa,  providing  more  than  25%  of  the 
carbohydrates  and  10%  of  the  calorie  intake  for  approximately  70  milhon  people  in  the 
region.  They  form  an  integral  component  of  the  farming  systems  in  these  agro-ecological 
zones.  In  addition  to  being  a  staple  food  for  rural  and  urban  consumers,  banana  and 
plantain  are  an  important  source  of  rural  income,  particularly  for  the  smallholders  who 
produce  them  in  compounds  or  home  gardens.  Banana  and  plantain  have  relatively  high 
value  products  in  common  with  most  other  horticultural  crops.  The  gross  value  of  their 
annual  production  in  sub-Saharan  Africa  exceeds  that  of  many  other  food  crops  such  as 
maize,  rice,  cassava  and  sweet  potato  (Ortiz  and  Miylsteke  1995). 

In  Nigeria,  banana  and  plantain  have  always  been  an  important  traditional  staple 
food  for  both  the  rural  and  urban  populace.  They  serve  as  a  source  of  revenue  for 
smallholders  who  produce  them  both  on  compound  farms,  mixed  farms  and  small-scale 
sole  banana  and  plantain  farms  (Baiyeri  1996).  Banana  and  plantain  are  crops  that  have 
diverse  uses  to  millions  of  Nigerians  (Phillips  1995). 

Although  banana  and  plantain  produce  fruit  all  year  round,  the  main  harvest  in  some 
highly  populated  regions,  such  as  south-eastern  Nigeria,  occurs  in  the  dry  season 
(December-February).  This  coincides  with  the  season  of  hunger  when  most  other  starchy 
staples  are  in  short  supply  or  difficult  to  harvest  (Ortiz  and  Miylsteke  1995). 

Banana  and  plantain  are  generally  produced  in  small  fields  under  shifting  cultivation 
and  bush  fallow,  with  yields  declining  rapidly  after  the  first  production  cycle.  They  are 
also  produced  in  intensively  managed  home  gardens  in  which  application  of  manure  and 
household  refiise  ensures  continuous  high  productivity  for  many  years.  These  production 
systems  have  worked  well  in  the  past  but  they  are  now  unable  to  produce  sufficient 
banana  and  plantain  fruits  to  meet  the  demand  associated  with  rising  population 
pressure  (Ortiz  and  Miylsteke  1995). 

In  most  parts  of  south-eastern  Nigeria,  a  great  proportion  of  banana  and  plantain 
crops  are  established  on  compound  farms.  Hence,  fertihty  is  maintained  by  regular  use 
of  household  refuse  (organic  fertiliser),  with  over  10  years-sustained  productivity,  while 
practising  stand  shifting  (Arene  1995).  Banana  and  plantain  are  grown  mostly  in 
compound  farms  in  the  region.  Attempts  to  grow  these  crops  in  plantations  some 
distance  from  the  household  have  met  with  very  little  success.  Part  of  the  reasons  for 
this  difference  in  the  performance  of  the  crop  in  these  two  systems  is  the  heavy  organic 
manuring  which  takes  place  on  compound  farms  as  opposed  to  inorganic  fertiliser  which 
is  mostly  used  in  distant  farms.  This  heavy  organic  manuring  helps  to  improve  the  soil 
structure,  thus,  enhancing  its  ability  to  retain  moisture  over  a  long  period  of  time.  In  Imo 
State  for  instance,  annual  production  of  banana  and  plantain  is  about  20.000  MT  with  an 
average  yield  of  14-15.  ha"'  (Echibiri  1995). 

The  bulk  of  banana  and  plantain  production  in  south-eastern  Nigeria  is  in  the  hands 
of  rural  households  whose  members  consume  at  least  part  of  the  crop  and  sell  any 
surplus  in  the  local  markets  (IITA  1986).  According  to  Robinson  (1996),  banana  and 


Copyrigliled  malerial 


722 


Les  productions  bananieres/  Bananas  and  food  security -Session  4 


plantain  are  popular  with  small  farmers  for  many  reasons.  They  make  good  intercrops, 
providing  diversity  and  potential  crop  stability.  Production  begins  after  12  months  and 
may  last  for  up  to  10  years,  producing  fruit  the  whole  year  round.  They  are  healthy  foods, 
which  can  outyield  most  tropical  crops  under  optimal  conditions  of  soil,  climate  and 
management.  From  a  socio-economic  viewpoint,  banana  and  plantain  are  acceptable 
crops  to  grow,  eat  and  sell,  and  they  can  also  provide  reliable  family  income  and  job 
opportunities. 

The  most  important  areas  for  examination  in  relation  to  intra-household  decision- 
making and  resource  control  are  (1)  responsibility  for  day-to-day  farm  management,  (2) 
investment  decisions  in  agricultural  activities,  and  (3)  choices  about  household 
consumption  of  agricultural  commodities.  Just  as  different  family  members  have 
different  paid  and  unpaid  work  responsibilities,  so  have  they  different  rights  and  respon- 
sibilities for  decision-making  and  allocation  of  non-labour  resources  among  household 
enterprises.  Sometimes  these  correspond  to  the  labour  allocation  patterns  or  resource 
endowments,  but  often  they  do  not.  Many  decisions  involve  more  than  one  family 
member  (McKee  1986). 

The  question  therefore  relates  to  the  household  decision-making  role  in  backyard 
banana  and  plantain  production  in  Nsukka  agro-ecological  zone  of  Southeastern  Nigeria. 
\\hat  specific  cultural  operation(s)  does  a  member  of  a  rural  household  in  Nsukka  agro- 
ecological  zone  of  south-eastern  Nigeria  perform  in  backyard  banana  and  plantain 
production?  Specifically,  the  study  was  designed  to: 

•  determine  banana  and  plantain  production  preference  among  Musa  producers  in  the 
study  area; 

•  determine  the  primary  reason(s)  for  backyard  cultivation  of  banana  and  plantain  in 
the  study  area; 

•  determine  the  household  decision-making  role  in  backyard  banana  and  plantain  pro- 
duction in  the  study  area;  and 

•  determine  the  adoption  potentials  of  improved  cultivars  of  banana  and  plantain 
among  Musa  producers  in  the  study  area. 

Methodology 

Six  out  of  seven  Local  Government  Areas  (LGAs)  in  the  Zone  were  randomly  selected 
for  the  purpose  of  the  study.  From  each  of  the  six  LGAs,  three  communities  were 
randomly  selected,  so  that  a  total  of  18  communities  were  involved  in  the  study.  From 
each  of  the  18  communities,  seven  households  who  were  involved  in  backyard  banana 
and  plantain  production  were  selected  for  the  study.  The  head  of  each  of  the  126 
(18  X  7)  households  was  interviewed.  The  data  were  collected  using  a  well-structured 
interview  form.  Copies  of  the  interview  form  were  used  by  the  researchers  and  trained 
interviewers.  Frequency  distributions,  percentages  and  mean  scores  were  used  in  the 
data  analysis. 
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Results  and  discussion 

Primary  reasonsfor  backyard  banana  and  plantain 
production  in  Nsukka  agro-ecological  zone  of 
south-eastern  Nigeria 

Entries  in  Table  1  show  that  majority  (95.2^  of  the  farmers  practised  backyaid  banana 
and  plantain  production  because  of  their  food  value.  Banana  and  plantain  are  important 
staple  foods  that  are  critical  to  the  nutrition  and  economic  well  being  of  millions  of 
people  throughout  the  developing  world  (INIBAP  1992).  According  to  IITA(1986),  the 
bulk  of  bananas  and  plantains  in  Nigeria  is  in  the  hands  of  small  farmers  whose  families 
consume  at  least  part  of  the  crop  and  sell  any  surplus  in  the  local  market  to  generate 
income.  As  shown  in  Table  1,  about  67.0% of  the  farmers  practised  backyard  banana  and 
plantain  production  because  of  their  income  generating  ability.  The  table  also  indicates 
that  46.8%  of  the  farmers  practised  backyard  banana  and  plantain  cultivation  mainly 
because  they  perceived  that  there  would  be  effective  and  economic  disposal  of  their 
household  waste.  Traditionally,  banana  and  plantain  are  cultivated  near  the  homestead 
where  they  generally  receive  ample  supplies  of  organic  matter  from  household  refuse 
(IITA  1986).  According  to  the  table,  45.2%of  the  farmers  planted  banana  and  plantain  in 
their  backyard  primarily  to  demarcate  their  land.  Oie  of  the  major  problems  among  the 
rural  farm-families  is  that  of  land  encroachment.  It  is  also  evident  from  the  table  that 
banana  and  plantain  were  planted  by  the  farmers  (42.9%)  to  commemorate  different 
events  such  as  child  births,  deaths,  and  marriage  ceremonies  etc.  Banana  (in  particular) 
was  planted  primarily  for  medicinal  purposes  by  only  10.2%  of  the  farmers,  j^art  from 
using  banana  as  dessert  and  for  culinary  purposes,  the  stem  pith  is  used  for  its  medicinal 
value;  especially  for  dissolving  kidney  stones  and  curing  coughs  and  coated  tongues 
(Singh  and  Chadha  1966,  Ajayi  1998). 

Banana  and  plantain  production  preference 

Data  in  Table  2  show  that  majority  of  the  farmers  preferred  cultivation  of  plantain 
to  banana.  It  is  also  evident  from  the  table  that  the  farmers  possessed  a  total  of 
1993  (=  16/household)  Musa  spp.  plants,  implying  that  the  majority  of  farmers  from  the 
zone  were  small-scale  backyard  growers. 


Table  1.  Main  reasonsfor  backyard  banana  and  plantain  production  in  the  Nsukka 


agro-ecological  zone  of  southeastern  Nigeria  (n  =  126). 

lUlain  reason  %* 

Source  of  food  for  the  household  95.2 

Generation  of  income  for  the  household  66.7 

Facilitating  effective  and  economic  disposal  of  household  refuse  46.8 

Land  demarcation  45.2 

Commemoration  of  events  42.9 

Medicinal  purposes  (especially  banana)  10.2 
*Morethan  one  main  reason  was  given. 
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Table  2.  Banana  and  plantain  production  preference  (n  =  126). 


Musa  spp.  Current  production  preference  Future  production 

preference 


No.  of 
households 

% 

Total  No. 
of  plants 

Plants  per 
household 

No. 

% 

Banana  only 

18 

14.3 

82 

5 

4 

3.2 

Rantain  only 

40 

31.7 

424 

11 

6 

4.8 

Banana  +  Rantain 

68 

54.0 

1  487 

22 

116 

92.0 

Total 

126 

100.0 

1993 

16 

126 

100.0 

According  to  Table  2,  only  few  of  the  farmers  would  like  to  continue  with  the  growing 
of  banana  only  or  plantain  only.  However,  the  greatest  proportion  (92.0%)  of  them 
indicated  their  intention  to  be  involved  in  both  banana  and  plantain  production  in  the 
near  future. 

Household  decision-making  role  in  backyard 
banana  and/or  plantain  production 

Table  3  shows  that  the  husbands  played  a  larger  decision-making  role  than  their  wives 
and  children  in  certain  aspects  of  banana  and  plantain  cultural  operations  such  as 
initiating  Musa  cultivation;  deciding  where  the  suckers  were  to  be  planted  within  the 
yard;  procuring  suckers;  planting  suckers;  controlling  pest/disease;  staking;  removing 
stumps  after  harvesting  and  transplanting  of  suckers. 

Qn  the  other  hand,  the  wives  played  a  larger  decision-making  role  than  their 
husbands  and  children  in  areas  such  as  manure  (household  refiise)  application;  recog- 
nition of  mature  fruits;  removal  of  dry  leaves  close  to  the  ground  and  fire-tracing  (es- 
pecially during  the  dry  season  to  prevent  burning);  marketing  of  harvested  bunches  and 
leaves. 

It  is  also  evident  from  the  table  that  the  children  played  a  vital  role  in  digging  the 
holes  for  planting  suckers;  watering  growing  suckers;  manure  (household  refuse) 
application;  recognition  of  the  flowering  bud;  removal  of  stumps  after  harvesting  and 
weeding. 

From  the  above  findings,  the  importance  of  the  household  as  a  working  unit  in 
backyard  Musa  production  in  the  study  area  is  clear.  Therefore,  all  members  of  the 
household  should  be  intensively  involved  in  any  improved  Musa  production  programme 
in  the  zone. 

Adoption  potentialsof  improved  banana 
and  plantain  cultivars 

Table  4  indicates  that  the  majority  (52.4%)  of  the  farmers  grew  their  banana  and/or 
plantain  plants  in  groups,  while  the  remaining  47.6%  grew  them  scattered  about.  The 
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Table  3.  Household  decision-making  role  in  backyard  banana  and/or  plantain 
production  (n  =  126). 

S/N  Cultural  operation  Household  member 


Husband  (%)     Wlfe(%)      Children  (%) 


i) 

Who  (initiated)  brought  the  idea 
of  banana/plantain  cultivation 

i  r\  th^  h    1 1  coh    1 H 
l\J  L  1  1  C  1  1  u  U  cOl  1  U  1  u  : 

51.2 

41.0 

7.8 

ii) 

Who  dictated  where  the  sucker(s) 

WctcvWciC?  lU  Uc  [JlctlllC^U  Wlllilll  lllc  ydiU  : 

62.9 

31.4 

5.7 

iiil 
mi; 

V V  1  1  U   pi  ULfU  1           L  1  1  C7  OCJ OrVCI  ' 

'in  A 

1  n 
1 

Fi  I  rt  rt  I  n  n  of  tno  nolo  /  c  i  for  olsntinrt 

L/iyyiiiy  ui  iiic  iiuic^o^  lui  {Jictiiuiiy 
of  suckers 

4R  7 

0.57 

AA  A 

V) 

Ranting  of  the  sucker(s) 

58.7 

23.9 

17.4 

vi) 

Watering  of  growing  sucker(s) 

15.7 

35.4 

48.9 

vii) 

Weeding 

17.6 

53.8 

28.6 

viii) 

Fertilizer  application  [inorganic  and 

uiydiiio  ^iiuu     1 1  u  1  u  vv  ctoL  c;  iciiiii^doj 

19.0 

42.9 

38.0 

ix; 

lU  CI  1  U  1 1  Oct  I  lU  1 1/ 1  CL/ULj  1 1 1 1 1 U 1 1  U 1 

a  disease  attack 

AO  Q 

AO  Q 

X) 

Pest/disease  control 

59.7 

29.9 

10.4 

xi) 

Rrst  person  to  recognise 
the  flowering  bud 

15.5 

39.6 

44.9 

xii) 

Recognition  of  mature  fruits 

34.2 

42.1 

23.7 

xiii) 

Who  hasbeen  doing  the  harvesting? 

48.6 

26.8 

24.6 

xiv) 

Staking  of  falling  plants 

63.4 

14.5 

22.1 

xv) 

Removal  of  dry  leaves  that  are  close 

to  the  ground  and  fi  re-tracing,  especially 

during  dry  season  to  prevent  burning 

29.2 

57.5 

13.3 

xvi) 

Marketing  of  harvested  bunches 

7.8 

72.2 

20.0 

xvii) 

Marketing  of  leaves 

26.4 

65.3 

8.3 

xviii) 

Removal  of  stumps  after  harvesting 

42.9 

21.8 

35.3 

xix) 

Removal/transplanting  of  suckers 

51.2 

28.5 

20.3 

table  also  shows  that  majority  of  the  farmers  grew  local  cultivars  of  Musa  plants  and  only 
9.5%  grew  improved  cultivars.  Those  that  grew  both  local  and  improved  cultivars 
accounted  for  14.3%  It  is  also  evident  from  the  table  that  the  primary  source  of  planting 
materials  to  the  farmers  was  'Te How  farmers"  (77.0^,  while  33.3%got  their  own  planting 
materials  from  inherited/old  plants.  The  Enugu  State  Agricultural  Etevelopment  Project 
(ADP)/Research  Institute  at  Umudike,  Abia  State/IITA  agents,  accounted  for  only  10.3% 
of  the  sources  of  planting  material  to  the  farmers.  A  large  proportion  of  the  farmers  were 
unaware  of  the  existing  improved  Musa  cultivars;  only  17.5%knewof  them. 

However,  a  majority  (97.6%)  of  them  were  willing  to  grow  the  improved  Musa 
cultivars  if  they  could  be  made  readily  available. 
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Table  4.  Adoption  potentials  of  improved  banana  and  plantain  cultivars(n  =  126). 

Variable  No.  % 
Growing  pattern 

Grouped  together  66  52.4 

Scattered  60  47.6 
Type  of  cultivar  grown 

Local  96  76.2 

Improved  12  9.5 

Local  +  improved  18  14.3 
Primary  source  of  planting  materials 

Fellow  farmers  97  77.0 

Inherited/old  plants  42  33.3 

Enugu  Sate  ADP/Research  Institute,  Umudike/IITA  13  10.3 

Awareness  of  the  improved  banana  and  plantain  cultivars 
developed  at  Umudike/IITA/NIHORT 

Aware  22  17.5 

Unaware  104  85.5 
Willingness  to  grow  improved  banana  and  plantain  cultivars 

I  am  willing  123  97.6 

I  am  not  willing  3  2.4 


Conclusion 

Banana  and  plantain  were  sources  of  food  and  income  to  the  farmers,  who  preferred 
plantain  production.  Every  member  of  the  household  played  an  important  role  in  banana 
and  plantain  production  in  the  area.  The  majority  of  the  farmers  were  unaware  of  the 
improved  banana  and  plantain  cultivars.  Most  of  them  were  however  willing  to  grow 
improved  banana  and  plantain  cultivars  if  and  when  they  are  made  readily  available. 

The  imphcation  of  these  findings  is  that  farmers  should  be  encouraged  to  intensify 
their  efforts  in  banana  and  plantain  production.  There  should  be  an  improved  Musa 
(especially  banana)  production  programme  in  the  area.  Such  a  programme  should 
involve  all  the  members  of  every  household. 
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Performance  and  profitability  of 
the  banana  sub-sector  in  Uganda 
farming  systems 


Fredrick  Bagamba\  J.W.  Sfeenyonga^, 
W.K.  Tushemereirwe^  and  C.S  Gold^ 


Resume  -  Performances  et  rentabilite  des  systemes  de  production  du  bananier 
en  Ouganda 

La  presente  etude  a  ete  realisee  pour  analyser  les  systemes  de  production  et  evaluer  la 
rentabilite  des  bananiers  par  rapport  a  des  systemes  de  culture  concurrents  en  Ouganda. 
Une  etude  de  cas  a  montre  que  83  %  des  paysans  pratiquent  la  culture  intercalaire  du 
bananier,  allant  d'une  seule  (31  %)  a  plus  de  quatre  plantes  cultivees  (17  %).  Les  princi- 
paux  systemes  de  culture  intercalaire  etaient  bananier/cafe  (33  %),  bananier/haricots 
(33  %)  et  bananier/igname  (15  %  ).  Parmi  les  raisons  pour  lesquelles  les  paysans  pratiquent 
les  cultures  intercalaires  figurent  I'acces  limite  a  la  terre,  la  main  d'ceuvre  et  le  besoin  de 
diverafier  les  cultures.  La  taille  moyenne  des  exploitations  est  de  2,9  ha.  Soixante-neuf 
pour  cent  et  42  %  des  paysans  ont  moinsde  deux  ha  et  un  ha  respect ivement.  En  moyen- 
ne, 0,68  ha  sont  consacres  au  bananier  en  culture  pure  et  1,2  ha  en  culture  en  melange. 
En  tant  que  ressource  alimentaire,  les bananes sont  au  premier  rang  suiviespar  le  manioc, 
les  haricots  et  la  patate  douce.  En  tant  que  source  de  revenu,  les  bananes  viennent  en 
tete,  suiviespar  le  cafe,  les  haricots  et  le  mat's.  Les  cultures  contribuent  pour  58  %  au  reve- 
nu total  des  menages.  Les  bananes  representent  68  %  des  revenus  relatifs  aux  cultures 
Les  dom  mages  causes  par  les  charangons,  I'acces  aux  infrastructure,  les  revenus  exterieurs, 
ainsi  que  le  niveau  de  g  est  ion  de  la  culture  ont  une  influence  import  ante  sur  la  product  i- 
vite  des  bananiers.  Les  indicateurs  de  rentabilite  montrent  que  la  production  de  banane 
esf  plus  interessante  que  celle  des  cultures  annuelles  (mai's,  patate  douce  et  manioc).  Mal- 
gre  tout,  le  cafe  est  plus  rentable  (1,9)  que  la  banane  et  que  d'aut res  systemes  de  cultures 
tels  que  mais/haricots  (1,4),  mat's  (0,9),  haricots  (1,1)  papate  douce  (1,1),  manioc  (1,2)  et 
arachide  (1,2). 

Abstract 

This  study  was  carried  out  to  analyze  production  systems  and  assess  profitability  of 
bananas  in  Uganda.  Eghty  three  percent  of  the  farmers  intercropped  bananas,  ranging 
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from  single  (31%)  to  over  four  crops  (17%).  I^ajor  inter-cropping  systems  were 
banana/coffee  (33%),  banana/beans  (33%)  and  banana/yams  (15%).  Limited  access  to 
productive  land  and  labour  were  some  of  the  reasons  why  farmers  intercropped.  Farm 
sizes  averaged  2.9  ha.  Sxty-nine  percent  and  42%>  of  the  farmers  had  less  than  2  ha  and  1 
ha  respectively.  On  average,  0.68  ha  were  allocated  to  bananas  in  pure  stand  and  1.2  ha 
in  mixed  ^and.  In  terms  of  food,  bananas  ranked  first  followed  by  cassava,  beans  and 
sweet  potatoes.  In  terms  of  cash,  more  income  was  got  from  bananas  followed  by  coffee, 
and  beans.  Crops  contributed  58%,  of  the  total  household  income.  Bananas  accounted  for 
68%,  of  farmers'income  received  from  crops.  Weevil  damage,  access  to  infrastructure  and 
off-farm  income  had  a  significant  influence  on  banana  productivity.  Differences  in  levels 
of  management  also  had  an  effect  on  farm  level  profitability  of  bananas.  Profitability 
indicators  showed  bananas  to  be  more  profitable  than  annual  food  crops  (maize,  sweet 
potatoes,  cassava  and  groundnuts).  However,  coffee  was  more  profitable  (1.9)  than 
bananas  and  other  cropping  systems,  namely  maize/beans  (1.4),  maize  (0.9),  beans  (1.1), 
sweet  potatoes  (1 .1),  cassava  (1.2)  and  groundnuts  (1 .2). 

Introduction 

Highland  cooking  banana  ("matooke",  Musa  genome  group  AAA-EA)  is  the  most 
important  staple  crop  in  the  East  Africa  Great  Lakes  Region  (Uganda,  Tanzania,  Burundi 
and  Eastern  Zaire) .  In  Uganda,  bananas  are  firmly  rooted  in  the  country's  culture  where 
the  Baganda,  who  live  from  the  north-central  shores  of  Lake  Mctoria  to  the  Wfest  Bank  of 
the  Nile,  have  grown  the  crop  from  antiquity.  Between  1900  and  1930,  banana  cultivation 
fiirther  penetrated  throughout  the  highlands.  During  the  last  20  to  50  years,  banana  has 
replaced  millet  as  the  key  staple  in  much  of  south-western  Uganda. 

In  recent  years,  a  decline  in  matooke  production,  associated  with  soil  exhaustion, 
pest  pressure  and  socio-economic  constraints,  has  favoured  some  banana  cultivars 
(mainly  of  the  beer  types  ABB  and  AB)  and  annual  food  crops  (cassava,  maize  and  sweet 
potato)  in  central  Uganda  (Anonymous  I99I,  Gold  et  al.  1998).  At  the  same  time, 
production  in  the  country's  south-west  has  increased  mainly  as  a  result  of  rapid 
development  in  urban  market  demand  and  increase  in  population.  Banana  is  fully 
established  as  the  primary  urban  staple  in  key  cities  like  Kampala,  Jinja  and  Entebbe 
(Migisha  and  Ngambeki  1994). 

Importance  of  banana  as  a  food  crop  in  central  Uganda  dropped  from  18% in  1970  to 
4%m  1990.  As  cash  crop,  highland  banana  dropped  from  7%in  1970  to  2%in  1990  (Gold 
et  al.  1998).  Cost/benefit  analysis  revealed  lower  benefits  from  bananas  for  central 
Uganda  (benefit/cost  ratio  =  3.02)  compared  to  south-western  Uganda  (4.20)  (Bagamba 
1994).  The  difference  in  benefit  cost  ratios  for  banana  in  central  and  south-western 
Uganda  was  attributed  to  differing  yield  coefficients  (6.68  for  central  compared  to  12.5 
for  south-western  Uganda).  \\&ge  rates  were  not  significantly  difierent  (840  U.  Shs/day 
for  central  and  849  U.  Shs/day  for  south-western  Uganda)  (Bagamba  1994) .  However, 
total  cost  of  production  was  reportedly  higher  for  south-western  Uganda  ( 170,000  U.  Shs 
per  ha  compared  to  140,000  U.  Shs  for  central),  reflecting  differences  in  amounts  of 
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inputs  used.  The  same  study  by  Bagamba  ( 1994)  shows  that  banana  in  pure  stand  in 
central  Uganda  was  more  profitable  than  a  banana/beans  system  (benefit/cost 
ratio  =  1.86)  but  less  profitable  than  a  cassava/beans  system.  Aprevious  study  had  shown 
bananas  to  be  more  profitable  (704  U.  Sh/man-day)  than  maize  (650),  beans  (500)  and 
cassava  (556)  but  less  profitable  than  sweet  potatoes  (734).  However,  differences  in 
plantation  management,  levels  of  inputs  used  and  their  effect  on  crop  profitability  were 
not  clearly  apparent. 

This  study  was  undertaken  to  assess  the  profitability  of  existing  management  systems 
and  of  banana  at  the  farm  level.  The  role  of  banana  in  the  production  systems  of  the 
study  area  was  estabhshed.  Factors  affecting  banana  productivity  and  profitability  were 
examined.  Major  competing  cropping  systems  identified  in  the  study  area  were  banana, 
coffee,  maize/beans,  beans,  sweet  potatoes  and  cassava. 


Methodology 

Study  area 

The  study  was  carried  out  in  Kisekka  sub-county,  Masaka  district.  The  district  is  located 
approximately  130  km  south  of  Kampala.  The  terrain  is  generally  flat  with  shallow 
elongated  valleys  and  flat -topped  hills. 

Soils  are  mainly  sandy  loams.  Rains  are  bimodal,  ranging  from  750-1200  mm  annually. 
The  natural  vegetation  is  mainly  dry  acacia  savanna,  with  forest  and  savanna  mosaics  in 
some  areas.  The  dominant  grass  is  Cymbopogon  afronadus  ("Eteete").  One  parish, 
Nakatete,  and  three  villages  in  the  subcounty  were  named  after  this  grass,  emphasising 
the  its  abundance  in  the  area.  The  sub-county  falls  under  the  banana/coffee  farming 
system  with  bananas  as  the  major  food  crop  and  coffee  the  traditional  cash  crop.  Other 
crops  grown  include  cassava,  sweet  potatoes,  maize,  beans,  sorghum,  millet,  tomatoes, 
onions,  passion  fruit,  ginger,  cabbage,  pineapples,  sugarcane,  tobacco,  pumpkins,  yams, 
egg  plants  and  field  peas.  The  main  economic  activity  is  agriculture  with  a  bias  towards 
food  crops. 


Data  collection 

Primary  data  were  collected  using  a  pre-tested  questionnaire.  Kisekka  sub-county  was 
selected  because  it  is  located  in  the  major  banana  producing  area,  although  production 
is  on  the  decline. 

The  study  involved  65  farmers  selected  from  four  parishes  at  random.  With  the  help 
of  local  council  officials,  a  list  of  villages  for  the  selected  parishes  was  obtained.  One  or 
two  villages  were  selected  from  each  parish  depending  on  the  intensity  of  agricultural 
activity  in  the  parish.  At  the  village  level,  a  list  of  households  was  obtained  and  farmers 
categorised  into  three  wealth  groups  using  indicators  provided  by  farmers.  Farmers  were 
randomly  selected  from  each  group,  depending  on  the  number  of  households  in  each 
wealth  group,  village  household  population  and  location.  Wealth  indicators  used  included 
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farm  size,  housing  facility,  cattle  owned,  off-farm  employment,  vehicles  owned,  food 
security,  crop  processing  facility,  size  of  banana  and  coffee  plantations. 

Analytical  methods 

Budgeting  techniques  were  used  to  measure  the  comparative  advantage  of  various  crops 
to  the  farmer  in  terms  of  income  earned  and  return  to  family  labour.  Regression  analysis 
was  used  to  determine  the  factors  affecting  banana  productivity  and  profitability  in  the 
study  area.  Yield  of  bananas  was  regressed  against  variables  thought  to  influence 
farmers'decisions  to  invest  in  agricultural  production. 
Thus, 

Qy  =  f  ( A  Fi,  Xi,  Yr,  Wd,  Ext,  G,  D,  Ed,  Q  ( 1) 

Where: 

Qy=  Yield  of  bananas  in  kg  ha"'  by  farmer 

A=  Total  farm  size  in  ha 

Fi  =  Total  farm  income  in  Uganda  Shillings 

5S  =  Off-farm  income  in  Uganda  ShiUings 

Yr  =  Age  of  farmer  in  years 

Wd  =  %  weevil  damage 

Ext  =  Interaction  with  government  extension  agents 

1  =  yes,  0  =  none 

G=  Gender  of  farmer;  1  =  male,  0  =  female 
D  =  Distance  from  farm  to  tarmac  road  in  km 
Ed  =  "tears  spent  in  school  by  farmer 
C  =  Number  of  cattle  owned 

Results  and  discussion 

Household  characteristics 

Household  characteristics  of  respondents  are  provided  in  Tables  1  and  2.  Age  of  the 
household  head  averaged  45.6  years.  Seventy  one  percent  of  the  household  heads  were 
males,  64.5%  married  and  58.3% had  at  least  obtained  primary  education.  IVbst  of  the 
farmers  (64.5%)  had  part-time  off-farm  employment  suggesting  that  most  of  the 
responsibilities  were  left  to  their  spouses  who  in  most  cases  were  female.  Part-time 
employment  put  stress  on  the  already  less  available  family  labour.  On  average,  two 
persons  per  household  were  available  for  work,  being  shared  between  farm  and  off-farm 
labour.  Off-farm  employment  contributed  19%  to  the  total  household  income.  Off-farm 
income  supplemented  farm  income  enabling  farmers  to  meet  household  needs  and  buy  a 
few  farm  inputs. 

Household  size  averaged  6.52  persons  with  a  male  to  female  ratio  of  0.93.  Most 
children  were  going  to  school  (76%),  reducing  the  available  family  labour.  The  high 
enrolment  in  school  might  have  been  a  result  of  government  policy  of  free  universal 
education  combined  with  moderate  household  incomes.  Annual  household  income 
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Table  1.  Household  characteristics  in  Kisekka  sub-county. 

Characteristic 

lUlean 

Age  of  household  head  (years) 

45.6 

Household  size 

6.5 

ivi  aies 

O.d 

remaies 

Persons  available  for  work 

2.0 

Children  at  school 

3.4 

Children  not  schooling 

1 .1 

Banana  farming  experience  (years) 

1 9.0 

Farm  income  ('000  U.  Shs) 

OJ/.O 

UTT-Tarrn  incorne  (  uuu  u.  oris) 

1  yo.o 

I.J.  Olio  —  VjydllUctollllllil^b^l   LJOp  —   1  O  /  D  Ci  1  . 

Table  2.  Other  household  characteristics,  Kisekka  sub-county. 

Characteristic 

Percentage 

Gender  of  household  head 

Male 

71.0 

Female 

25.0 

Education  level  of  household  head 

None 

13.3 

Primary 

58.3 

Secondary 

20.0 

Tertiary 

8.4 

Marital  status 

Sngle 

6.5 

Married 

64.5 

Other 

29.0 

Off-farm  employment 

64.5 

Nature  of  labour  employed 

Permanent 

1.7 

Casual 

65.5 

None 

32.8 

Wealth  ranking 

Low 

50.7 

Medium 

30.8 

High 

18.5 

averaged  1,035,430  U.  Shs.  However,  50.7%of  the  households  were  ranked  as  low  income, 
30.5%  medium  and  18.5%  high  income.  A  sizeable  percentage  of  farmers  (65.5%) 
employed  casual  labour  while  only  32.8%  worked  their  farms  personally.  Farmers' 
experience  in  banana  production  averaged  19  years. 
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Production  characteristics 

Land  was  either  inherited  (5%),  leased  (16%),  "Kibanja"( rented)  (58%),  borrowed  (18^ 
or  hired  on  a  temporary  basis  (3%).  Farm  size  averaged  2.9  ha.  ranging  from  <0.01  to  70 
ha.  Qops  accounted  for  the  biggest  proportion  (44%)  of  land  compared  to  other  farm 
enterprises  (Table  3).  The  medium  wealth  category  utilised  a  big  proportion  (83%)  of 
their  land.  The  low-income  groups  allocated  most  of  their  land  to  crops,  whereas  the 
high-income  group  allocated  some  of  the  land  to  grazing  and  planting  trees  and  also 
afforded  to  leave  a  sizeable  amount  undeveloped.  Undeveloped  land  accounted  for  24%of 
total  land  in  the  low-income  group,  17%  in  the  medium  income  and  49%  in  the  high- 
income  group.  Fifty  percent  of  the  high  wealth  farmers  and  63%  of  the  low  wealth 
farmers  attributed  undeveloped  land  mainly  to  lack  of  labour. 

Level  of  soil  fertility  also  contributed  significantly  to  the  area  of  land  left  unde- 
veloped with  a  large  proportion  considered  poor  in  soil  productivity.  Less  productive  soils 
were  mainly  found  in  the  lower  plains  ("Bissenyi").  Major  uses  of  such  land  were  pro- 
vision of  grass  mulch,  water  ponds  and  firewood. 

Farmers  in  all  income  categories  allocated  a  significant  proportion  of  their  land  to 
bananas,  followed  by  coffee  and  then  beans  (Table  4).  The  amount  of  land  allocated  to 
other  crops  was  insignificant. 

The  large  proportion  of  land  allocated  to  bananas  showed  the  importance  farmers 
attached  to  the  crop.  Bananas  were  reported  to  be  the  most  important  crop  in  Kisekka 


Table  3.  Land  allocated  to  different  agricultural  activities  in  Kisekka. 

Area  (ha) 

Activity 

Low  wealth 

Medium  wealth      High  wealth 

Overall 

Land  holding 

0.9 

2.3  9.5 

2.90 

Crops 

0.7 

1.6  2.5 

1.26 

Grazing  land 

0.0 

0.1  1.4 

0.31 

Trees 

0.0 

0.1  0.8 

0.19 

Bephant  grass 

0.0 

0.1  0.2 

0.05 

Undeveloped 

0.2 

0.4  4.7 

1.09 

Table  4.  Household  land  allocated  to  different  crops  in  Kisekka. 

Economic  status 

Crops 

Low 

Medium 

High 

Bananas 

0.3 

0.9 

1.5 

Coffee 

0.1 

0.2 

0.4 

Beans 

0.1 

0.3 

0.2 

3/veet  potatoes 

<  0.1 

0.1 

0.3 

Maize 

<  0.1 

<  0.1 

0.0 

Groundnuts 

<  0.1 

<  0.1 

0.1 

Cassava 

<  0.1 

<  0.1 

0.0 

Other 

<  0.1 

<  0.1 

0.1 
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sub-county,  contributing  a  significant  amount  to  annual  income.  Of  the  total  annual 
household  income,  crops  contributed  58%(Figure  1).  Farmers  derived  most  income  from 
bananas  followed  by  coffee  and  beans  (Figure  2).  Income  from  other  crops  was 
insignificant. 

Most  farmers  intercropped  their  bananas.  Most  of  the  farmers  in  the  low  and  medium 
wealth  categories  intercropped  with  two  or  more  crops  whereas  the  majority  in  the  high 
wealth  group  had  pure  banana  stands  or  intercropped  with  only  one  crop  (Table  5).  Most 
of  the  farmers  in  the  low  and  medium  income  groups  intercropped  with  annual  food 
crops  whereas  high-income  farmers  intercropped  with  coffee.  Low-income  farmers 
attached  greater  importance  to  food  security  whereas  the  high-income  farmers  were 
already  food  secure  and  their  next  major  objective  was  earning  cash  income. 

iVkjor  production  constraints  for  banana  were  pests,  weeds  and  soil-related  problems 
(i.e.)  poor  soil  fertility,  moisture  stress  and  lack  of  soil  amendments  (Table  6).  Other 
constraints  reported  included  limited  access  to  information  (production  and  marketing) 
and  land  pressure.  Farmers  reported  fluctuations  in  farm  gate  prices,  receiving  a  high 
price  when  sales  are  limited  and  very  low  prices  in  bumper  production  periods.  In 
response  to  the  low  market  prices  for  bananas,  some  farmers  were  planting  coffee, 
specifically  on  banana  plots,  implying  that  they  intend  to  replace  bananas  with  coffee. 

Most  labour  in  banana  production  was  spent  on  sanitation,  weeding  and  de- 
leafing/de-suckering  (Table  7).  Moreover,  these  were  the  practices  most  frequently 
carried  out  by  most  farmers.  The  hired/family  labour  ratio  was  lower  for  bananas  than  for 
coffee.  Differences  in  importance  attached  to  these  crops  explain  the  different 
hired/family  labour  ratios  obtained.  Family  labour  contributed  a  higher  proportion  to  the 
total  labour  requirements  in  banana,  because  of  the  importance  of  the  crop  in  terms  of 
food  security.  Only  27%of  the  output  from  bananas  was  sold,  the  rest  being  consumed  on 
the  farm.  Coffee,  being  produced  solely  for  cash,  received  a  higher  proportion  of  hired 
labour  of  its  total  labour  requirements. 


Other  crops 


Figure  1.  Contribution  of  different  farm  Figure  2.  Contribution  of  banana  to  total 
enterprisesto  total  household  cash  income.         cash  income  from  crops. 
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Table  5.  Banana  cropping  systems  in  Kisel(ka. 

Low 

Medium 

High 

Overall 

Wealth!  status 

Proportion  of  farmers  (%) 

Number  of  intercrops 

0 

18.2 

10.0 

25.0 

16.9 

1 

24.2 

25.0 

58.3 

30.8 

2 

18.2 

25.0 

0.0 

16.9 

>2 

39.4 

40.0 

16.7 

35.4 

Major  intercrops 

Coffee 

14.8 

38.9 

77.8 

33.3 

Beans 

44.4 

27.8 

11.1 

33.3 

Yams 

29.6 

5.6 

11.1 

18.3 

Other 

11.2 

27.7 

0.0 

15,1 

Table  6.  Percentage  distribution  of  farmers  ranking  constraints  to  banana 

production. 

Proportion  of  farmers 

Constraint 

1st  rank 

2nd  rank 

Pests 

51 

25 

Weeds 

17 

14 

Soil  related  constraints 

22 

41 

Poor  soils 

9 

18 

Costly  inputs 

11 

11 

Moisture  stress 

2 

2 

Labour 

8 

11 

Limited  information 

2 

18 

Land  shortage 

1 

2 

Annual  labour  demand  for  banana  was  higher  than  for  coffee  and  cassava  but  less 
than  for  other  crops  (Figure  3).  Banana  was  reported  to  have  an  advantage  over  other 
crops  in  that  its  labour  requirements  were  evenly  distributed  throughout  the  year, 
whereas  other  crops  had  peak  and  low  demand  periods.  During  peak  labour 
requirements,  much  pressure  was  put  on  the  aheady  limited  family  labour. 

Benefit/cost  analysis 

Table  8  summarises  the  results  obtained  from  benefit/cost  analysis  of  different  crops  and 
management  systems.  Gross  income  from  bananas  ranged  from  531,000  U.  Shs  per  ha  to 
1,368,000  U.  Shs  per  ha,  depending  on  the  type  of  management  used,  y^plying  grass 
mulch  without  supplementing  it  with  manure  reduced  net  income  by  23%  However, 
applying  grass  mulch  supplemented  with  manure  improved  both  gross  income  and  net 
income.  Return  to  family  labour  was  highest  v^ere  farmers  applied  mulch  supplemented 
with  manure  or  coffee  husks  and  lowest  with  mulch  alone,  ./^plying  both  mulch  and 
mulch  with  manure  reduced  the  benefit/cost  ratio  (BCR). 
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Figure  3.  Annual  crop  labour  requirements (man-hours.ha-^). 


Table  7.  Labour  usage  (mean  man-hours.ha-1)  for  banana  and  coffee  in  Kisel<l<a 
sub-county. 


Bananas 


Coffee 


Activity 

Family 

Hired 

Family 

Hired 

Pesticide  application 

15.3 

0.0 

Sheath  removal 

66.6 

11.9 

Split  pseudostems 

35.0 

4.5 

Chop  stamps 

37.1 

8.5 

Ctover  corms 

51.2 

0.0 

Remove  corms 

54.5 

34.4 

Weeding 

288.1 

77.5 

127.4 

32.6 

Herbicide  application 

57.3 

86.0 

De-leafi  ng 

52.0 

11.7 

De-suckering 

52.0 

14.2 

74.6 

0.0 

Pruning 

41.2 

11.3 

Mulch  application 

25.3 

5.6 

Manure  application 

45.8 

20.9 

Coffee  husks  application 

58.1 

24.9 

Fertilizer  application 

18.8 

28.2 

Harvesting 

141.1 

35.9 

Total 

781 

214.1 

460.4 

194.0 
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Table  8.  Competitiveness  of  the  cropping  systems. 

Gross  income        Net  income         Return  to  family         Benefit  cost 
Crop  (  000  Shslia-1)     (  000  Sh&lia-1)     labour  (Sh&liour-1)  ratio 

Bananas 


Case  1* 

531 

172 

720 

1.5 

Case  2 

747 

133 

654 

1 .2 

Case  3 

1  368 

264 

803 

1 .2 

Coffee 

1  022 

463 

1  620 

1 .8 

Maize/beans 

485 

136 

755 

1 .4 

Groundnuts 

452 

72 

684 

1.2 

Beans 

386 

61 

668 

1.1 

Sweet  potatoes 

390 

18 

557 

1.1 

Maize 

272 

-16 

489 

0.9 

Cassava 

494 

97 

373 

1.2 

*  Case  1  =  Low  management  involving  mainly  sanitation  and  weeding. 
Case  2  =  Sanitation  +  weeding  +  mulcliing. 
Case  3  =  Sanitation  +  weeding  +  mulclning  +  manure. 


The  profitability  indicators  showed  that  bananas  had  a  comparative  advantage  over 
annual  food  crops.  However,  cofifee  was  more  profitable  than  all  other  crops.  The  high 
profitability  of  coffee  can  be  attributed  to  liberalisation  of  the  marketing  system  which 
improved  the  price  the  farmer  receives.  Bananas  and  other  food  crops  are  mainly 
consumed  in  the  local  markets,  with  minimal  exports,  thus  affecting  the  farm  gate  price. 

Factorsinfl uencing  banana  profitabilitycompetitiveness 

Results  of  the  regression  show  factors  influencing  banana  productivity,  and  therefore 
profitability,  in  Kisekka  sub-county  (Table  9).  Goodness  of  fit  was  low  for  both  equations 
but  rather  acceptable  for  cross  section  data.  Aljusted  was  0.387  for  equation  ( 1)  and 
0.402  for  equation  (2).  The  regression  coefficients  of  the  explanatory  variables  had  the 
expected  signs  except  "farmer  interaction  with  government  extension  agents".  Its 
removal  irom  equation  (2)  improved  the  adjusted  coelTicient  of  determination.  Three 
factors  (pest  damage,  distance  to  tarmac  road  and  off-farm  income)  significantly 
influenced  banana  productivity.  The  regression  coefficient  for  level  of  weevil  damage  was 
negative  (-1  522)  and  significant  at  P  =  0.01.  This  means  that  an  increase  in  weevil 
damage  level  by  l%reduced  yield  by  1  552kg.ha"'. 

The  regression  coefficient  for  distance  from  the  tarmac  road  was  negative  and 
significant  at  P  =  0.1.  This  means  that  farms  that  were  far  from  the  tarmac  road  had 
lower  banana  yields.  This  implies  that  farmers  that  are  far  from  the  tarmac  road  lacked 
access  to  the  means  of  production  and  the  incentive  to  manage  banana  plantations  well. 

Off-farm  income  was  found  to  have  a  positive  effect  on  yield  and  this  was  significant 
at  P  =  0.1.  A  positive  effect  of  off-farm  income  means  that  part  of  it  was  invested  in 
banana  production.  The  implication  is  that  farmers  who  earned  off-farm  income  had 
surplus  cash  over  household  consumption,  which  they  invested  in  banana  production. 
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Table  9.  Parameter  estimates  for  banana  yield  response  to  selected  farmer's 
characteristics. 


Variable 

Equation  1 

Equation  2 

Constant 

18  432.6 

18  445.8 

(4.153)*** 

(4.205)* 

%  of  weevil  damage 

-1  522.2 

-1  513.3 

(-2.821)*** 

(-2.845)* 

Distance  to  tarmac 

-279.92 

-282.90 

(-1 .833)* 

(-1.881)* 

Off-farm  income 

0.004 

0.0039 

(1.801)* 

(1.934)* 

Farm  size 

39.877 

38.178 

(0.850) 

(0.833) 

Farm  income 

0.0007 

0.0007 

(1.088) 

(1.086) 

Extension 

-110.49 

(-0.238) 

Age  of  farmer 

29.2006 

27.6858 

(0.430) 

(0.415) 

Education  level 

67.6409 

44.4517 

(0.225) 

(0.158) 

Gender  of  farmer 

3  376.72 

3  465.51 

(1.582) 

(1.668) 

Cattle 

304.814 

322.336 

(0.980) 

(1.080) 

Adjusted  Fp 

0.387 

0.402 

(***);  (**);  (*)  Sgnificant  at  1 ,  5  and  10  percent  level  respectively.  Rguresin  parenthesesare  t  values. 

Farm  income,  gender,  total  farm  area,  cattle  owned,  age  and  educational  level  of  the 
farmer  showed  positive  relationships  with  yield  as  expected,  but  not  significant. 

Conclusions 

Banana  was  found  to  be  the  most  important  crop  in  Kisekka.  Major  constraints  were  the 
banana  weevil,  decline  in  soil  fertility  and  moisture  stress.  A  number  of  factors  limited 
farmers'ability  to  respond  to  the  different  constraints.  These  included:  ( 1)  land  pressure; 
(2)  low  farm  incomes;  (3)  large  family  sizes  and  dependency  ratio;  (4)  gender  imbalance 
in  terms  of  access  to  resources;  (5)  lack  of  adequate  education  and  (6)  institutional 
factors,  including  limited  access  to  information,  roads  and  markets. 

Anumber  of  practices,  at  varying  intensities,  were  employed  in  banana  production  by 
farmers.  Employing  grass  mulch  without  supplementing  it  with  manure  reduced  net 
benefit  from  bananas  in  the  short  term.  Supplementing  mulch  with  manure  and/or  coffee 
husks  was  beneficial  but  still  did  not  improve  the  benefit/cost  ratio.  High  costs  of  mulch, 
manure  and  coffee  husks,  and  the  high  labour  demand  during  application,  are  some  of 
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the  factors  that  reduced  returns  from  using  these  inputs.  Other  options  for  improving 
soil  fertiUty  (e.g.  use  of  fertihsers)  need  to  be  explored. 

Banana  was  less  profitable  than  coflfee  but  had  a  comparative  advantage  over  annual 
food  crops.  The  high  labour  requirements  and  limited  export  market  put  bananas  at  a 
lower  comparative  advantage  over  coffee.  There  is  need  to  improve  the  marketing  system 
and  utilisation  base  to  increase  profitability  of  the  banana. 
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La  production  bananiere 
au  Senegal 


Demba  Sidibe 


Abstract  -  Banana  production  in  Senegal 

Senegal  is  a  small  banana-producer.  The  national  production  does  not  meet  the 
consumption  needs  and  the  country  relies  on  imports  from  Cote  d'lvoire  and  the  Republic 
of  Guinea.  Bananas  cultivated  in  Senegal  are  exclusively  dessert  bananas.  There  is  no 
large-scale  processing  of  banana,  processing  is  restricted  to  situations  where  the  fruits 
cannot  be  sold.  In  such  cases  they  are  dried  for  further  preservation  or  boiled  for 
immediate  consumption.  Bananas  are  not  exported;  Senegal  cannot  compete  with  other 
producers  given  the  quantity  and  quality  of  itsproduction. 

Banana  is  cultivated  in  four  different  zonesthroughout  the  country.  Plantations  are  small 
to  medium-sized  (15  ha),  private  or  belonging  to  groups  of  people.  In  the  latter  case, 
plantations  are  managed  by  associations  or  groups  of  farmers  who  jointly  own  all 
infrastructure  and  equipement  used  on  the  site. 

All  plantations  are  rainfed  and  receive  an  irrigation  supplement  during  the  dry  season, 
which  can  be  quite  long  depending  on  the  location.  In  the  North,  the  dry  season  lasts  for 
2.5  months  and  the  total  rainfall  is  very  low:  400  mm.  Irrigation  is  carried  out  with  the 
help  of  motor-pumps,  either  from  the  river  or  from  bore  holes. 

Major  production  constraints  include:  lad<  of  good  quality  planting  material,  low  level  of 
knowledge  of  the  farmers  about  banana  cultivation,  lack  or  inadequate  supply  of  credit, 
equipment  cost  and  technology  level,  problems  linked  to  pests  and  diseases  and  poor 
road  networks. 

Marketing  channels  are  controlled  by  a  few  wholesalers  who  buy  most  of  the  national 
production  and  at  the  same  time  import  the  product.  They  hold  the  cold  storage  facilities 
and  control  the  market. 

Resume 

Le  Senegal  est  un  petit  producteur  de  bananes.  La  production  nationale  ne  peut  satisf ai- 
re les  besoins  de  la  consommation  et  le  pays  doit  compter  sur  les  importations  en  prove- 
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nance  de  la  Cote  d'lvoire  et  de  la  Republique  de  Guinee.  Les bananes produites au  Sene- 
gal sont  uniquement  des  bananes  dessert.  II  n'y  a  pas  de  transformation  de  la  banane  a 
grande  echelle,  la  transformation  n'est  effect uee  que  dans  les  cas  ou  les  fruits  ne  peu- 
vent  pas  etre  vendus.  lis  sont  alors  sechies  pour  etre  conserves  ou  bouillis  pour  etre 
consommes  immediatement.  II  n'y  a  aucune  exportation  de  bananes;  le  Senegal  ne  peut 
pas  rivaliser  avec  d'autres  producteurs  compte  tenu  de  la  quantite  et  de  la  qualite  de  sa 
production. 

Le  bananier  est  cultive  dans  quatre  zones  differentes  du  pays.  Les  plantations  sont  de 
petite  a  moyenne  taille  (15  ha),  privees  ou  appartenant  a  un  groupe  de  personnes.  Dans 
le  second  cas,  les  plantations  sont  gereespar  des  associations  ou  desgroupes  de  paysans 
qui  possedent  en  commun  t  out  es  les  infrastructures  et  I'equipement  utilises  sur  le  site. 

Toutes  les  plantations  sont  sous  regime  pluvial  et  regoivent  un  complement  d'irrigation 
pendant  la  saison  seche  qui  peut  etre  longue  selon  les  endroits.  Dans  le  Nord,  la  saison 
seche  dure  deux  mois  et  demi  et  les  precipitations  totales  sont  tres  faibles  :  400  mm. 
L'irrigation  est  faite  a  I'aide  de  motopompes,  a  partir  d'une  riviere  ou  d'un  forage. 

Les  principales  contraintes  a  la  production  sont  le  manque  de  materiel  de  plantation  de 
bonne  qualite,  le  niveau  de  connaissance  des  paysans  sur  la  culture  du  bananier,  le 
manque  de  credits  ou  leur  inadaptation  aux  possibilites  des  paysans,  le  cout  et  le  niveau 
de  I'equipement,  les problemes  lies  aux  ravageurs  et  aux  maladies  et  lesreseaux  routiers. 

Les  reseaux  de  commercialisation  sont  contrdles  par  quelques  grossistes  qui  achetent 
presque  toute  la  production  nationale  et  sont  en  meme  temps  les  importateurs.  lis 
detiennent  les  equipements  de  conservation  au  froid  et  contrdlent  le  marche. 

Introduction 

La  banane  est  traditionnellement  cultivee  au  Senegal.  Ce  pays  est  un  grand  consomma- 
teur  de  ce  fruit  malgre  la  faiblesse  de  sa  production.  L'essentiel  des  bananes  commercia- 
lisees  au  Senegal  vient  d'autres  pays,  au  premier  rang  desquels  la  Cote  d'lvoire  puis  la 
Republique  de  Guinee.  Au  Senegal,  contrairement  a  d'autres  pays  africains,  la  banane  ne 
constitue  pas  un  aliment  de  base.  Elle  est  presque  exclusivement  consommee  comme 
fruit  de  dessert. 

Compte  tenu  de  son  importance  dans  I'alimentation  des  populations  et  dans  le  com- 
merce local,  national  et  international,  la  culture  de  la  banane  connait  une  expansion  assez 
rapide  depuis  quelques  annees,  surtout  au  lendemain  de  la  devaluation  du  franc  CFA 

Mais,  malgre  les  efforts  consentis,  les  productions  bananieres  connaissent  beaucoup 
de  contraintes.  Ces  contraintes,  qui  sont  surtout  d'ordre  agjonomique,  sont  decrites  dans 
ce  present  document. 

Le  present  document  fait  le  point  sur  la  culture  de  banane  au  Senegal.  II  se  propose 
dans  un  premier  chapitre  de  caracteriser  les  systemes  de  production  de  maniere  assez 
generale,  puis,  dans  un  second  chapitre,  il  essaye  d'analyser  les  filieres  de  production  et 
de  commercialisation. 
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Methodologie 

La  methodologie  a  consiste  a  : 

•  faire  une  revue  bibliographique  sur  les  travaux  effectuees  sur  la  banane,  tant  par  la 
recherche  agronomique  que  par  le  developpement ; 

•  eifectuer  des  visites  sur  le  terrain  pour  identifier  les  principales  contraintes  a  la  pro- 
duction et  discuter  avec  les  producteurs ; 

•  collecter  des  donnees  statistique^^  sur  la  production  aupres  des  services  competents 
du  ministere  du  de  I'Agriculture  (directions  des  statistiques  agricoles  et  de  ITiorticul- 
ture),  du  comite  paritaire  des  producteurs  de  bananes  et  des  comites  d'administra- 
tion  des  differents  Groupements  d'interet  economique  (GlE) ; 

•  rencontrer  des  acteurs  de  la  commercialisation  :  grossistes,  demi-grossistes,  proprie- 
taires  ou  gestionnaires  de  chambres  froides,  les  transporteurs  et  les  detaillants  pour 
comprendre  le  fonctionnement  de  la  filiere  de  commercialisation  et  d'identifier  ses 
principales  contraintes. 


Importance  de  la  production 

Hormis  les  petites  quantites  exportees  en  Mauritanie  (pays  limitrophe),  la  production  de 
banane  au  Senegal  ne  fait  plus  I'objet  d'exportation.  La  totalite  de  la  production  est 
consommee  sur  place. 

La  production  totale  de  banane  s'eleve  a  8500  tonnes  par  an  (source  :  Programme 
Cadre  II  -  Promotion  des  fruits  et  legumes  au  Senegal).  Cette  production  a  evolue  de 
3057  t  en  1987  a  8500  t  en  1996,  avec  une  nette  croissance  d'annee  en  annee.  Elle 
constitue  6  %de  la  production  fruitiere  du  pays,  pour  une  valeur  de  1 572500000  F  CPA 

Faute  de  statistiques  agricoles  completes  et  fiables,  la  part  de  la  banane  dans  la  pro- 
duction agricole  est  difficile  a  estimer.  La  culture  s'etend  sur  une  superficie  totale  de 
726  ha  au  moins. 

Localisation  geographique 

II  existe  trois  zones  principales  de  production  de  banane  dans  le  pays  : 

•  la  region  du  fleuve,  au  nord  du  pays,  dans  les  departements  de  Podor  et  de  Dagana. 
Les  exploitations  sont  localisees  dans  les  zones  jouxtant  les  rizieres  le  long  du  fleuve 
Senegal, 

•  la  region  du  Senegal  Oriental,  le  long  du  Gouloumbou  (fleuve  Gambie), 

•  la  region  de  Casamance,  au  sud  du  pays,  dans  les  departements  de  Sedhiou  et  de 
Zguinchor. 

Caracterisation  dessystemesde  production 

Le  type  d'exploitation  est  intensif  ou  extensif,  individuel  ou  collectif,  associe  ou  en 
monoculture. 
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•  Les  plantations  individuelles  :  en  general  de  petites  tallies,  elles  sont  gerees  de 
maniere  extensive,  avec  un  minimum  d'investissement  et  pen  d'application  des  nou- 
velles  technologies  on  de  pratiques  culturales  efficientes.  Cependant,  il  arrive  sou- 
vent  que  Ton  rencontre  des  prives  disposant  de  certains  moyens  financiers  leur  per- 
mettant  de  faire  quelques  modestes  investissements. 

•  Les  plantations  collectives  quant  a  elles  appartiennent  a  des  groupements  ou  des 
associations  villageoises.  Ces  plantations  communautaires  sont  en  general  nees  a  la 
faveur  de  I'avenement  de  projets,  parmi  lesquels  :  TCffice  Africain  pour  le  EJeveloppe- 
ment  et  la  Cooperation  (OFADEQ  et  les  Petits  Projets  Ruraux  (PPR). 

Evolution  sur  le  long  terme  de  la  production, 
dessuperficieset  de  la  localisation 

A  en  croire  les  statistiques  recoupees  par  les  donnees  recueillies  aupres  des  produc- 
teurs,  les  productions  de  banane  sont  en  progression.  Quant  aux  superficies,  elles  sont 
en  relative  progression,  du  fait  de  I'engouement  que  connait  la  culture  depuis  quelques 
annees,  surtout  apres  la  devaluation  du  franc  CFA 

La  culture  de  banane  connait  egalement  une  extension  remarquable  dans  le  paj^age 
agraire  du  pays. 

Commentairessur  les  donnees  statistiques 

II  existe  beaucoup  de  difficultes  pour  la  coUecte  et  le  suivi  des  donnees  statistiques. 

Ces  difficultes  sont  surtout  dues  au  manque  notoire  de  moyens  auxquels  sont 
confrontees  les  structures  chargees  de  la  collecte  et  du  traitement  des  statistiques  agri- 
coles.  En  consequence,  si  elles  existent,  elles  sont  tres  pen  fiables. 

Les  principaux  problemes  lies  a  revaluation  des  statistiques  de  production  sont  sur- 
tout d'ordre  methodologique.  D'une  fagon  generale,  et  bien  que  la  collecte  s'effectue  au 
niveau  des  exploitations  et  au  niveau  des  postes  d'entree  des  principales  zones  de  com- 
mercialisation, le  systeme  de  collecte  des  statistiques  agricoles  n'est  pas  fiable. 

Contrainteset  problemes  rencontres  par  la  production 

Les  contraintes  principales  a  la  production  sont  :  la  faiblesse  de  la  diversite  varietale,  la 
qualite  du  materiel  vegetal,  la  non  maitrise  ou  non  application  des  techniques  culturales 
adaptees,  les  problemes  phytosanitaires,  le  manque  de  formation  et  d'encadrement,  le 
manque  d'infrastructures  et  d'equipements  et  le  manque  de  credits  adaptes. 

Diversite  varietale 

La  diversite  varietale  du  materiel  vegetal  est  relativement  faible.  Les  varietes  les  plus 
cultivees  sont  la  Grande  Naine,  la  Poyo  et  la  banane  Cochon.  Les  varietes  Williams  et 
Robusta,  recemment  introduites,  commencent  a  etre  de  plus  en  plus  adoptees  au  Sene- 
gal Oriental,  au  Fleuve  et  en  Haute  Casamance. 
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Qualitedu  materiel  vegetal 

Le  materiel  de  plantation  est  pour  I'essentiel  constitue  par  des  rejets  qui  sont  le  plus 
souvent  du  «  tout  venant  ».  Les  rejets  preleves  des  champs  de  culture  sont  directement 
transplantes  dans  d'autres  champs  sans  traitements  prealables  ni  passage  en  pepiniere 
de  multiplication. 

Non-maitrise  des  techniques  culturales  adaptees 

En  general,  les  agriculteurs  n'appliquent  pas  correctement  les  techniques  culturales. 
Nous  avons  note  au  cours  de  nos  enquetes  diagnostiques  que  les  paquets  technologiques 
appliques  par  les  agriculteurs  comportaient  plusieurs  manquements.  Le  manque  de  for- 
mation et  d'encadrement  constitue  un  handicap  majeur  au  developpement  de  la  culture. 

Problem  es  phytosan  it  aires 

Les  agents  pathogenes  les  plus  importants  sont  les  suivants  : 

•  les  nematodes  :  Meloidogyne  sp.,  Pratylenchus  sp.  et  Radopholus  similis.  Les  prin- 
cipaux  ennuis  sont  dus  aux  attaques  de  nematodes,  surtout  du  genre  Meloidogyne; 

•  les  insectes  :  il  est  note  la  presence,  de  maniere  sporadique,  du  charangon  du  bana- 
nier  Comospolites  sordidus ; 

•  les  champignons  :  les  attaques  les  plus  spectaculaires  sont  causees  par  Gloesporium 
sp. 

On  rencontre  egalement  des  pourritures  de  gaines  dues  aux  attaques  de  Maramuis 
semitius. 

Enfin,  Colletotrichum  musae,  responsable  de  I'anthracnose,  est  largement  repandu 
au  Senegal. 

D'autres  symptomes  non  identifies  se  rencontrent  dans  certaines  zones.  Leur  inci- 
dence n'est  pas  bien  connue. 

Manque  d' infrastructures  et  d'equipements 

Le  manque  d'infrastructures  et  d'equipements  constitue  une  contrainte  majeure  qui 
caracterise  la  plupart  des  exploitations  agricoles  au  Senegal.  Ce  manque  est  plus  remar- 
que  au  niveau  des  exploitations  horticoles  qui,  par  essence,  en  necessitent  plus.  II  est 
evident  que  cette  situation  est  tres  fortement  liee  au  manque  de  credit  adapte  a  ce  type 
de  culture. 


L'avenir  de  la  production 

Avec  la  degradation  des  conditions  climatiques  (baisse  de  la  pluviometrie) ,  et  depuis  la 
devaluation  du  franc  CFA^  il  existe  un  engouement  pour  les  cultures  horticoles,  au  detri- 
ment des  cultures  vivrieres.  D'autre  part,  pour  I'essentiel,  les  bananes  consommees  au 
Senegal  viennent  des  pays  de  la  sous  region.  La  devaluation  du  franc  CFArend  la  banane 
importee  tres  chere  pour  les  consommateurs.  Face  a  cette  situation,  nous  notons  un 
developpement  de  la  culture  de  la  banane  dans  les  zones  propices. 

Comme  la  culture  prend  de  I'importance,  les  producteurs  les  mieux  organises,  en 
quete  d'une  meilleure  productivite,  developpent  certaines  strategies  parmi  lesquelles  :  la 
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recherche  de  financements  et  le  rapprochement  aux  structures  de  developpement  et  de 
recherche. 

Par  ailleurs,  avec  I'aide  de  structures  d'encadrement,  on  constate  une  meilleure 
organisation  des  groupements  en  amont  et  aval  de  la  production  :  creation  de  federa- 
tions de  producteurs  de  bananes. 

Suggestions 

Pour  que  la  production  de  banane  se  developpe  et  que  le  deficit  que  connait  le  pays  soit 
resorbe,  il  faudrait  que  des  efforts  soient  reaUses  a  certains  niveaux  de  la  filiere  : 

•  sur  le  plan  agronomique  :  definition  de  meilleurs  itineraires  techniques,  utilisation 
de  materiel  vegetal  performant ; 

•  sur  le  plan  financier  :  une  politique  de  credit  adaptee. 

II  faudrait  egalement  un  renforcement  de  capacites  organisationnelles  des  producteurs. 

Importance  de  la  banane 

dans  la  consommation  alimentaire 

Au  Senegal,  la  banane  est  un  fruit  de  dessert  par  excellence.  La  banane  plantain  est 
quant  a  elle  est  tres  peu  consommee.  On  la  rencontre  surtout  dans  la  region  de  Dakar,  oil 
vivent  des  etrangers  ressortissant  d'autres  pays  afiricains,  et  au  Senegal  Oriental  oil  elle 
est  cultivee  a  petite  echelle. 

Pour  la  banane  «  dessert  »,  le  volume  des  consommations  est  estime  a  13500  tonnes 
par  an,  ce  qui  represente  une  valeur  de  4725000000  F  CFA  L'importance  de  cette 
consommation  varie  selon  les  regions  (Dakar  constituant  le  plus  grand  pole)  et  les  cate- 
gories sociales. 

Donneesstatistiques,  result  at  sd'enquetes 
de  budget  alimentaire 

II  est  difficile  de  connaitre  avec  exactitude  le  volume  des  consommations  au  niveau 
national  et  encore  moins  la  part  de  la  consommation  urbaine.  Comme  dit  ailleurs,  les 
statistiques  nationales  ne  donnent  pas  la  valeur  reelle  des  consommations,  elles  ne  refle- 
tent  que  des  tendances. 

Bien  que  I'autoconsommation  au  niveau  des  zones  de  culture  represente  une  part 
significative  de  la  production,  elle  est  difficilement  quantifiable. 

Problemes rencontres,  contraintes 

Les  principaux  problemes  rencontres  a  la  consommation  sont  : 

•  le  faible  niveau  de  production  nationale  et  la  qualite  des  produits  locaux  mis  sur  le 
marche ; 

•  le  cout  de  la  banane,  vendue  au  kilogramme  ou  au  detail ; 
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•  le  manque  de  structures  d'entreposage  et  la  faiblesse  des  circuits  de  distribution ; 

•  la  dependance  du  marche  interieur  des  exportations. 

Tendances 

La  demande  en  produits  augmente  correlativement  avec  le  rythme  de  croissance  de  la 
population.  Les  federations  de  producteurs  de  bananes  s'organisent  de  mieux  en  mieux, 
ce  qui  a  pour  effet  I'amelioration  des  filieres  de  production  et  de  commercialisation. 


Caracteristiques  des  differentes  bananes 

Les  statistiques  fournies  ne  concernent  que  la  banane  «  dessert  ».  La  banane  plantain 
n'est  pas  produite  au  Senegal  et  sa  consommation  est  limitee. 

Description  et  caracterisation  de  la  culture  de  banane 

La  culture  se  fait  de  maniere  semi-intensive  a  intensive,  dans  des  parcelles  individuelles 
ou  collectives.  EUe  s'effectue  sous  irrigation  dans  toutes  les  grandes  zones  de  produc- 
tion, le  long  des  fleuves  Senegal  et  Gamble,  ou  a  partir  de  forages.  Notons  que  dans  les 
parties  sud  et  sud-est,  une  bonne  partie  de  I'alimentation  en  eau  est  assuree  par  les 
pluies,  avec  une  pluviometrie  de  1 100  a  1400  mm. 

Saisonnalite 

La  production  de  banane  est  groupee  et  s'etend  sur  une  periode  plus  ou  moins  longue  et 
variable  suivant  les  zones  de  production.  L'essentiel  de  la  production  s'etend  entre  les 
mois  d'octobre  et  mai,  avec  un  pic  en  fevrier-avril.  Apartir  de  cette  periode,  les  importa- 
tions de  bananes  etrangeres,  notamment  de  la  Cote  d'lvoire,  deviennent  de  plus  en  plus 
importantes  pour  etre  finalement  les  seules  disponibles  sur  le  marche. 

Utilisation 

La  banane  est  consommee  comme  un  produit  de  dessert  ou  simplement  occasionnelle- 
ment.  II  existe  cependant  des  cas  de  transformation  en  bouillie,  mais  le  sechage  est  la 
forme  la  plus  courante. 

II  existe  d'autres  formes  d'utilisation  qui  concernent  les  feuilles  pour  la  pharmaco- 
pee,  I'alimentation  du  betail,  et  les  emballages. 

Interet  relatif  desdifferentsproduitsdansl'avenir 

La  banane  est  promue  a  un  grand  essor,  vue  I'importance  que  lui  accordent  les  consom- 
mateurs  et  done  les  producteurs  et  I'Etat.  II  a  deja  ete  fait  mention  de  I'importance  toute 
particuliere  que  lui  porte  le  gouvernement  du  Senegal.  Ace  stade,  bien  que  des  volontes 
politiques  aient  ete  exprimees  pour  la  relance  de  cette  culture,  peu  d'efforts  sont 
consentis  par  les  pouvoir  publiques. 

Quant  a  la  banane  plantain,  peu  connue  des  Senegalais,  elle  devra  etre  promue  pour 
entrer  dans  les  habitudes  culinaires  des  populations  et  s'yfaire  une  place. 
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Donnees  relatives  au  fonctionnement 
de  la  fi  Mere 

Description  desdifferentssystemes 
de  culture  existants 

Les  differents  systemes  de  culture  qui  existent  au  Senegal  sont : 

•  le  systeme  intensif  pratique  par  les  groupements  villageois  organises  en  cooperative 
et  par  des  individus  disposant  de  quelques  moyens  materiels  et  financiers.  Dans  ce 
systeme,  qui  constitue  I'essentiel  des  exploitations,  beaucoup  d'efforts  sont  consentis 
en  matiere  d'investissement.  Ici,  I'irrigation  est  pratiquee  par  aspersion  ou  par  sub- 
mersion, et  des  apports  plus  ou  moins  reguliers  d'engrais  sont  efiectues.  Cependant, 
malgre  certaines  similitudes,  ces  deux  types  d'exploitation  different  par  leur  mode  de 
gestion. 

•  le  systeme  semi-intensif  qui  est  caracterise  par  les  petites  exploitations  familiales  en 
champs  case.  Dans  ce  systeme,  il  n'existe  pratiquement  pas  d'irrigation  et  la  fertilisa- 
tion se  resume  a  des  apports  de  fumier  et  autres  residus  menagers. 

•  la  monoculture  dans  les  grands  perimetres  avec  une  relative  bonne  application  des 
paquets  technologiques  et  la  culture  associee  dans  les  jardins  et  champs  de  case. 

Description  des  principaux  systemes 
de  commercialisation 

Comme  pour  la  plupart  des  cultures  horticoles,  les  systemes  de  commercialisation  de  la 
banane  sont  composes  de  differents  acteurs,  depuis  la  production  jusqu'a  la  vente  au 
detail.  Les  principaux  acteurs  sont,  d'amont  en  aval  :  les  producteurs,  les  grossistes,  les 
demi-grossistes,  les  detaillants  et  les  consommateurs. 

Les  formes  de  commercialisation  sont  variables  et  les  modes  d'echanges  souvent  cir- 
constanciels. 

Pour  les  groupements  de  producteurs,  notamment  les  GlE  qui  se  sont  regroupes  en 
federations,  la  commercialisation  de  leurs  produits  se  fait  suivant  des  circuits  mieux 
organises  et  mieux  structures.  Ainsi  fut  cree  le  comite  paritaire  des  producteurs  de 
bananes  au  Senegal.  Dans  ce  comite  siegent  tons  les  acteurs  de  la  fiUere  et  des  represen- 
tants  des  ministeres  de  tutelle  concernes. 

Le  comite  paritaire  se  reuni  chaque  fois  que  cela  est  necessaire  pour  discuter  des 
questions  concernant  la  filiere.  C'est  ainsi  qu'a  la  veille  de  chaque  campagne  ces 
membres  se  reunissent  pour  fixer  les  prix  de  vente  au  producteur.  AujourdTiui,  les  fede- 
rations ont  des  bureaux  de  commercialisation  a  Dakar.  II  arrive  que  de  petites  quantites 
de  fruits  soient  vendues  individuellement  sur  place  par  des  membres  du  GlE  sous  le 
controle  des  chefs  de  perimetres  qui  veillent  a  ce  que  les  coupes  et  les  declarations  ne 
soient  pas  frauduleuses. 
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Les  reseaux  de  commercialisation  : 
les  acteurs 

Lesgrossistes 

Ce  sont  les  acteurs  les  plus  importants  dans  le  systeme  de  commercialisation.  lis  dispo- 
sent  de  chambres  froides  ou  les  louent.  Ce  sont  eux  qui  achetent  I'essentiel  de  la  pro- 
duction nationale  et  qui  sont  les  principaux  importateurs.  Par  consequent,  ils  contro- 
lent  le  marche. 

Lesdemi-grossistes 

lis  sont  rarement  en  contact  avec  les  producteurs  car  ils  ne  disposent  pas  de  suffisam- 
ment  de  moyens.  lis  achetent  aupres  des  grossistes  des  petites  quantites  et  s'approvi- 
sionnent  au  fur  et  a  mesure  qu'ils  ecoulent  leur  stock.  Pour  ne  pas  trop  dependre  des 
grossistes,  certains  demi-grossistes  se  mettent  en  commun  (5  a  6  personnes)  pour  louer 
des  chambres  froides  et  effectuer  des  achats  en  gros  et  meme  importer. 

Les  detail  I  ants 

Les  detaillants  se  ravitaillent  en  petites  quantites  aupres  des  demi-grossistes.  lis  sont 
tres  nombreux  dans  les  marches,  les  voies  publiques  et  peuvent  etre  ambulants.  lis  ne 
prennent  que  des  quantites  qu'ils  pensent  pouvoir  ecouler  dans  de  tres  brefs  delais. 


Les  marges  commerciales 

Les  marges  commerciales  sont  relativement  importantes.  Du  prix  au  producteur  fixe  en 
general  a  200  F  CFA  les  grossistes  distribuent  aux  demi-grossistes  a  300  F  CFA  qui,  a 
leur  tour,  cedent  le  kilogramme  a  350  F  CFA  pour  les  detaillants  qui  vendent  le  kilo 
entre  400  et  450  F  CFA  aux  consommateurs.  Ainsi,  les  marges  commerciales  varient 
entre  50,  100  et  150  F  CFA 


Les  pertes 

Files  peuvent  etre  enregistrees  le  long  de  la  filiere  bien  que  rarement  considerables. 
Ceci  est  lie  principalement  a  la  faiblesse  des  quantites  produites  localement.  En  outre, 
les  producteurs  programment  les  recoltes  en  fonction  de  la  demande  des  grossistes 
pour  s'entourer  de  garanties  d'ecoulement.  Les  pertes  notees  sur  terrain  sont  liees  aux 
modes  de  recolte  et  aux  chutes  de  poids  lors  du  transport.  D'autres  degats  Ues  a  la  pour- 
riture  des  bananes  surviennent  si  ces  dernieres  ne  sont  pas  livrees  ou  ecoulees  dans  les 
delais. 

Les  pertes  sont  difficilement  quantifiables.  Dans  certains  cas  elles  sont  mises  en 
commun  avec  les  quantites  autoconsommees  et  les  dons,  pour  un  cumul  estime  a  10  % 
de  la  production  totale  nationale  (source  :  rapport  annuel  Comite  paritaire  1996). 
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Evolutions  previsibles 

Considerant  raccroissement  de  la  demande,  il  est  evident  que  des  avancees  notoires 
sont  previsibles  a  court  terme  pour  ameliorer  la  production. 

En  outre,  depuis  la  devaluation  du  franc  CPA  en  1994,  les  bananes  importees  sont 
devenues  tres  cheres  pour  les  consommateurs  senegalais  et  I'Etat  (sortie  de  devises).  Or, 
la  demande  reste  toujours  importante.  En  consequence,  on  note  un  engouement  tres 
marque  au  niveau  des  producteurs  qui  voient  la  une  filiere  tres  porteuse  a  investir  plus 
que  jamais.  Les  superficies  ne  cessent  de  croitre,  de  meme  que  le  nombre  de  produc- 
teurs. 

Le  system e  de  recherche 
et  de  developpement 

Le  systeme  de  recherche 

Programmes 

Au  Senegal,  la  recherche  sur  la  banane  occupe  la  troisieme  place  dans  le  programme  de 
recherche  en  arboriculture  fruitiere,  derriere  les  agrumes  et  les  mangues.  Ce  choix 
depend,  d'une  part,  des  besoins  de  consommation  et,  d'autre  part,  des  conditions  ecolo- 
giques  qui  prevalent  dans  le  pays.  En  effet,  I'aire  de  culture  de  la  banane  est  moins  vaste 
que  celle  des  agrumes  et  du  manguier. 

Ainsi,  le  Senegal  ne  dispose  pas  d'un  programme  de  recherche  assez  fort,  specifique 
a  la  banane.  La  recherche  sur  la  banane  est  une  partie  du  vaste  programme  de  la 
recherche  fruitiere.  Cependant,  des  efforts  sont  en  cours  pour  developper  cette  culture. 
Ces  efforts  vont  dans  le  sens  de  :  I'introduction  et  le  test  de  varietes  a  partir  de  rejets  ou 
de  vitroplants ;  la  micropropagation  de  plants ;  la  realisation  d'essais  d'optimisation  de  la 
fertilisation  NPKet  la  determination  de  methodes  de  luttes  phytosanitaires. 

Personnel 

Le  personnel  technique  travaillant  sur  la  recherche  fruitiere,  done  bananiere  se  compo- 
se de  :  deux  chercheurs  et  trois  techniciens  intervenant  sur  le  terrain ;  un  chercheur,  un 
technicien  superieur  et  un  laborantin  pour  la  micropropagation  des  plants. 

En  dehors  de  I'lSRA,  nous  n'avons  pas  rencontre  de  chercheur  travaillant  sur  la 
banane. 

Quant  au  personnel  de  developpement,  il  est  surtout  constitue  par  des  agents  des 
services  etatiques  de  developpement,  les  Organisations  non  gouvernementales  (ONG). 
Leurs  actions  se  resument  principalement  a  I'appui-conseil  et  a  I'encadrement. 

Rnancement 

Les  financements  qui  ont  permis  la  realisation  par  I'lSRAde  quelques  essais  lui  ont  ete 
alloues  dans  le  cadre  de  conventions  particulieres  avec  I'ODA  la  Grande-Bretagne  et  la 
cooperation  beige.  Ces  differents  financements  de  courtes  durees  n'ont  pas  permis  la 
realisation  de  travaux  consequents. 
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Perspectives 

L'interet  de  la  culture  de  banane  dans  le  cadre  de  la  promotion  des  fruits  et  legumes 
est  reconnu  par  I'Etat  et  tous  les  acteurs  de  la  filiere.  C'est  ainsi  que  des  journees  natio- 
nals de  la  banane  sont  souvent  organisees  chaque  annee. 

L'Etat  affiche  une  volonte  pour  la  promotion  de  la  filiere  en  procedant  a  la  levee  par- 
tielle  ou  totale  des  taxes  sur  certains  materiels  et  equipements,  intrants  et  carburant,  et 
a  la  reduction  des  couts  des  biens  et  services. 


Les  problemes  d'information  que  pose 

la  connaissance  de  la  production  bananiere 

Les  problemes  principaux  d'information  que  pose  la  connaissance  de  la  production  bana- 
niere sont,  entre  autres  : 

•  le  manque  d'informations  sur  les  niveaux  de  production  et  de  consommation  nationa- 
le  lie  a  la  faiblesse  du  systeme  des  statistiques  agricoles ; 

•  la  faiblesse  du  niveau  des  connaissances  sur  les  varietes  cultivees  et  leurs  caracteris- 
tiques  de  production ; 

•  le  Senegal  n'ayant  pas  ete  par  le  passe  membre  d'un  reseau  sur  la  banane,  il  lui  etait 
difficile  d'avoir  acces  a  certaines  informations,  meme  capitales,  en  ce  qui  concerne 
les  nouvelles  avancees  techniques. 

Suggestions 

Pour  ameliorer  le  s}«teme  d'information  sur  la  production  bananiere,  il  serait  impera- 
tif  de  : 

•  developper  des  mecanismes  permettant  de  mettre  a  la  disposition  des  producteurs 
ces  connaissances ; 

•  participer  activement  a  la  production  de  connaissances  et  a  leur  diffusion ; 

•  mettre  sur  pied  un  systeme  de  collecte  de  statistiques  de  production  assez  fiables. 


Documents  consultes 

Programme  Cadre  II  -  Promotion  des  fruits  et  legumes  au  Senegal  1996. 
Comite  Paritaire  de  la  banane.  Rapports  annuels  1996,  1997. 
N.  IVfassaer.  Rapport  de  synthese  1995. 

D.  Sidibe.  La  production  fruitiere  en  Casamance  et  au  Senegal  Oriental,  decembre  1997. 

Comites  Regionaux  de  Recherche  et  Developpement.  EHagnostic  partage  des  regions  de  Casamance, 

du  Senegal  oriental  et  de  Saint-Louis,  1998. 
Direction  de  I'Agriculture.  Les  statistiques  de  production  1989-1997. 
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Plantain  agroalimentary 
system  in  Costa  Rica 


M .  Salas  Aguilar 


Resume  -  Le  systeme  agroalimentaire  de  la  banane  plantain  au  Costa  Rica 

Le  Costa  Rica  a  realise  plusieurs  etudes  dans  le  domaine  agricole,  analysant  cert ai n es  act i- 
vites  selon  une  methodologie  developpee  par  I'Institut  Interamericain  pour  la  Coopera- 
tion Agricole  (lICA).  Cette  methodologie  a  ete  publiee  dans  le  document  «  Processing 
chains  and  discussions  for  the  action.  Participative  approach  for  the  development  of  the 
competitiveness  of  agro-food  systems  »  (Chafnes  de  transformation  et  discusaons  pour 
I'action.  Approche  participative  pour  le  developpement  de  la  competitivite  des  systemes 
agro-alimentaires)  par  Robin  Bourgeois,  consultant  du  CIRAD,  qui  a  travaille  avec  I'lICA 
dansle  cadre  d'un  programme  cooperatif  pendant  troisans,  jusqu'en  1997. 
Cette  methodologie  inclut  une  analyse  dure  de  chaque  phase  des  systemes  aliment  aires  : 
phase  primaire,  phase  de  commercialisation,  phase  de  transformation,  phase  des  services 
et  desfacteursde  production,  et  phase  de  consommation. 

La  presente  etude  a  ete  realisee  entre  juin  1997  et  fevrier  1998,  utilisant  pour  I'analyse  de 
I'activite  une  technique  participative,  incluant  les  opinions  et  les  convictions  de  tous  les 
acteurs participant  au  systeme. 
Elle  couvre  les  aspects  suivants : 

Activite  dans  le  contexte  national :  participation  aux  principaux  indicateurs  de  la  produc- 
tion nationale,  generation  d'emploi,  encouragements,  politiques. 

Marche  international  :  situation  du  marche  international,  principaux  pays  producteurs, 
exportateurs  et  consommateurs,  parts  du  marche,  dominations,  evolution  de  I'offre,  de  la 
demande  et  desprix,  facteur  de  qualite,  conditions  de  transport. 

Phase  primaire  :  categorisation  des  acteurs,  systemes  de  production,  couts,  normes  de 
qualite,  gammes  de  productivite,  f acteurs  culturels,  technologie.  Ble  presente  des  infor- 
mations statist  iques,  avec  une  serie  chronologique  de  cinq  ansou  pluset  contient  un  gros 
travail  de  collecte  des  informations  primaires  dans  les  zones  de  production. 
Analyse  du  marche  interieur  :  relations  entre  les  acteurs  dans  les  fi lieres  du  marche  identi- 
fiees,  marges  commerciales,  a^ects  qualite,  destination  de  la  production,  classifi cation 
des  acteurs. 

Analyse  de  I'industrie  :  type  de  transformateurs,  marches  de  destination,  distribution, 
fournisseurs,  prix  d'achat  et  de  vente,  recherche  des  marches. 


Hantain  Growers  National  Chamber,  San  Jose,  Ctosta  Rica. 
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Services  et  facteurs  de  production  :  analyse  de  I'aide  technique,  etude  et  qualite  de  ces 
services,  selon  i'opinion  desacteurs. 

Conclusions :  11  est  necessaire  1)  d'identifier  les  facteurs  representant  des  insuffi sances  qui 
ne  pourvoient  pas  au  developpement  de  I'activite,  2)  d'inclure  les  conditions  necessaires 
pour  rendre  le  systeme  agro-alimentaire  plus  competitif,  en  mettant  au  point  des  actions, 
des  politiques  specifiques  et  des  projets,  cfianger  les  conditions  actuelles  et  augmenter 
I'efficacite  dans  la  production,  la  transformation  et  la  commercialisation. 

Abstract 

Costa  Rica  has  made  several  studies  on  agricultural  field,  analysing  some  activities  under  a 
methodology  developed  by  the  Interamerican  Institute  for  Agricultural  Cooperation 
(lICA).  There  is  a  publication  of  this  methodology  named  "  Processing  chains  and 
discussions  for  the  action.  Participative  approach  for  the  development  of  the 
competitiveness  of  agro-food  systems"  by  Robin  Bourgeois,  a  consultant  of  CIRAD,  who 
worked  in  a  cooperative  programme  with  lICA  during  three  years  until  1997. 
This  methodology  includes  a  hard  analysis  of  each  phase  of  alimentary  ^stems:  primary 
phase,  marketing  phase,  processing  phase,  services  and  production  factors  phase  and 
consumption  phase. 

The  study  was  carried  out  between  June  1997  and  February  of  1998,  analysing  the  activity 
with  a  participative  technique,  including  opinions  and  beliefs  of  all  actors  who 
participated  in  the  system. 
It  includesthe  following  topics: 

Activity  in  national  context:  participation  in  main  indicators  of  national  production, 
employment  generation,  incentives,  and  policies. 

International  market:  international  market  situation,  main  producer,  exporter  and 
consumer  countries,  market  shares,  destinations,  offer,  demand  and  prices  evolution, 
quality  factor,  transport  conditions. 

Primary  phase:  categorisation  of  actors,  production  systems,  costs,  quality  norms, 
productivity  ranges,  cultural  factors,  technology.  It  presents  statistical  information,  with  a 
time  series  of  five  or  more  years  and  contains  a  hard  work  to  collect  primary  information 
in  production  zones. 

Inside  market  analysis:  relationships  among  actors  in  identified  market  chains,  market 
margins,  quality  aspects,  production  destination,  categorisation  of  actors. 
Industry  analysis:  types  of  processors,  destination  markets,  distribution,  suppliers, 
purchase  and  sell  prices,  market  search. 

Services  and  production  factors:  presents  an  analysis  of  technical  assistance,  investigation 
and  quality  of  these  services,  according  to  the  opinion  of  actors. 

Conclusions:  It  is  necessary  to  (1)  identify  factorsthat  con^itute  insuffi  cienciesthat  do  not 
provide  activity  development,  (2)  include  necessary  conditions  to  make  more  competitive 
agro-alimentary  system,  dea'gning  actions,  specific  policies  and  projects,  change  actual 
conditionsand  rise  more  efficiency  in  production,  procesang  and  marketing. 


Copyfighled  malarial 


Amerique  Latine  -  Caraibes/  Latin  America  -  Caribbean  :  A.  Gavilan  et  al. 


757 


Role  and  constraints  of  banana  and 
plantain  production  in 
north-western  Nicaragua 


A.  Gavilan  and  R.  Martinez 


Resume  -  Role  et  contraintes  a  la  production  des  bananiers  et  bananiers  plan- 
tain dansle  nord-ouest  du  Nicaragua 

L'Universidad  Nacional  Autonoma  de  Nicaragua  (UNAN)  a  demarre  en  1996  en  collabora- 
tion avec  I'Agence  de  developpement  flamande  (VVOB,  Belgique)  et  la  Katholieke  Univer- 
siteit  Leuven  (KUL,  Belgique)  un  projet  sur  les  bananiers  et  bananiers  plantain  dans  la 
region  Leon-Chinandega  (nord-ouest  du  Nicaragua).  Danscette  region,  2000  ha  de  bana- 
niers sont  cultives  pour  I'exportation  tandisque  400  ha  de  bananiers  plantain  sont  culti- 
ves  sur  de  grandes  plantations  ou  sur  de  petites  exploitations  pour  les  marches  locaux. 
Une  enquete  diagnostic  rapide  a  ete  realisee  aupres  de  98  paysans  et  de  deux  services  de 
vulgarisation  pour  ameliorer  la  comprehension  de  I'importance  de  ces  cultures.  Ces  der- 
nieres  occupent  une  place  relativement  faible  dans  I'exploitation  (21,3  %  du  terrain)  et 
contribuent  a  24  %  du  revenu  agricole.  La  moitie  des  paysans  les  produisent  uniquement 
pour  I'autoconsommation.  Toutes  les  plantes  sont  cultivees  en  monoculture,  seuls  les 
bananiers  et  les  bananiers  plantain  peuvent  parfois  etre  associesa  des  arbres  a  proximite 
de  la  maison.  Le  Geant  Cavendish  es?  cultive  pour  I'exportation  alorsque  le  plantain  Faux 
Corne  et  Bluggoe  sont  destines  a  la  consommation  locale.  La  demande  en  bananes  plan- 
tain est  bien  etablie  sur  le  marche  et  leur  prix  est  superieur  (100  doigts  de  plantain  cou- 
tent  3,50  USD  alors  que  le  Bluggoe  est  vendu  a  1,50  USD  seulement).  La  cercosporiose 
noire  affecte  gravement  toutes  les  varietes.  Les  autres  facteurs  limitants  sont  la  maladie 
de  Moko  et  le  charangon  du  bananier.  Les  pet  its  et  moyens  producteurs  ne  pergoivent  pas 
ces  maladies  et  ravageurscomme  desproblemes.  L'adaptabilite  des  varietes  influence  leur 
repartition.  Par  exemple,  les  bananiers  plantain  sont  plus  presents  que  Bluggoe  dans  le 
departement  de  Chinandega  a  cause  de  la  maladie  de  Moko.  La  situation  est  inverse  dans 
le  departement  de  Leon  car  Bluggoe  est  plus  resistant  a  la  secheresse. 
Le  projet  a  pour  but  d'introduire,  de  multiplier  et  de  distribuer  des  varietes  locales  de 
Musa  et  des  hybrides  synthetiques  qui  sont  plus  productifs  et  mains  affectes  par  les 
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contraintes  existantes  pour  diminuer  les  importations  annuelles  de  bananes  plantain  du 
Costa  Rica  et  du  Honduras,  qui  representent  jusqu'a  520  000  USD. 

Abstract 

The  Universidad  Nacional  Autonoma  de  Nicaragua  (UNAN)  started  in  1996  in 
collaboration  with  the  Flemish  Development  Agency  (VVOB,  Belgium)  and  the  Katholieke 
Universiteit  Leuven  (KUL,  Belgium)  a  project  on  bananas  and  plantains  in  the  region 
Leon-Chinandega  (north-western  Nicaragua).  In  that  region,  2000  ha  of  bananas  are 
produced  for  export  while  400  ha  of  plantains  are  grown  in  big  plantations  as  well  as  in 
smallholding  for  local  markets.  A  rapid  diagnostic  survey  was  done  involving  98  farmers 
and  two  extension  services  to  improve  the  understanding  on  the  importance  of  these 
crops.  These  crops  take  a  rather  small  place  in  the  farm  (21.3%  of  the  field)  and 
contribute  to  24%  of  the  agricultural  revenue.  Half  the  farmers  produce  it  exclusively  for 
self-consumption.  All  crops  are  produced  as  monocrops,  only  banana  and  plantain  can 
sometimes  be  associated  with  trees  near  the  house.  Giant  Cavendish  is  grown  for  export 
while  False  Horn  plantain  and  Bluggoe  are  grown  for  local  consumption.  Plantains  have 
an  established  demand  in  the  market  and  a  better  price  (100  fingers  of  plantain  fetch 
US$3.50  but  only  US$1.50  for  Bluggoe).  Black  Sgatoka  heavily  affects  all  varieties  Other 
constraints  are  l^oko  disease  and  banana  weevil  borer.  Small  and  medium  farmers  do  not 
perceive  these  disease  and  pests  as  problems.  Variety  adaptability  influences  their 
distribution.  For  example,  plantains  are  more  popular  in  the  department  of  Chinandega 
than  Bluggoe  because  of  Moko.  The  opposite  is  the  case  in  the  department  of  Leon 
because  Bluggoe  is  more  drought-tolerant. 

The  project  aims  to  introduce,  multiply  and  distribute  IVIusa  landraces  and  synthetic 
hybrids  which  are  more  productive  and  less  affected  by  the  prevailing  constraints  to 
reduce  the  annual  import  of  up  to  US$520,000  of  plantains  from  Costa  Rica  and 
Honduras. 

Introduction 

The  Universidad  Nacional  Autonoma  de  Nicaragua  (UNAN)  in  collaboration  with  the 
Flemish  Development  Agency  ( WDB,  Belgium)  and  the  Katholieke  Universiteit  Leuven 
(KUL,  Belgium)  started  a  project  in  1996  on  bananas  and  plantains  in  the  Leon- 
Chinandega  region  (north-western  Nicaragua).  It  aims  to  introduce,  multiply  and 
distribute  Musa  landraces  and  synthetic  hybrids  which  are  more  productive  and  less 
affected  by  the  prevailing  constraints  to  reduce  the  annual  import  of  up  to  $520,000  of 
plantains  from  Costa  Rica  and  Honduras  (MAG  1996).  Plantain  is  a  staple  food  for  the 
Nicaraguan  and  became  more  important  for  farmers  and  consumers  due  to  the  low 
producer  price  of  maize  and  its  relatively  high  consumer  price. 

In  that  region,  2000  ha  of  bananas  are  grown  for  export  while  400  ha  of  plantains  are 
grown  in  large  plantations  as  well  as  in  smallholdings  for  local  markets  (MAG  1996).  A 
rapid  diagnostic  survey  was  done,  involving  98  farmers  and  two  extension  services,  to 
improve  understanding  of  the  importance  of  these  crops. 
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Climate 

The  region  has  a  tropical  climate.  Temperatures  vary  between  26  and  33°C  with  a 
maximum  of  42°C  in  the  plains.  In  the  highlands  the  temperature  is  lower.  The 
difference  in  temperature  between  the  coldest  month  and  the  hottest  is  5°C  (Marin 
Castillo  1988). 

There  is  a  dry  season  and  a  rainy  season.  The  rainy  season  begins  in  May  and  ends  in 
October.  The  dry  season  starts  in  November  and  ends  in  i'^ril.  From  July  till  August 
there  is  a  drier  period,  which  is  known  as  canicula.  This  period  is  10-50  days  long,  depen- 
ding on  the  region  (Marin  Castillo  1988). 

Soils 

The  soils  in  the  region  were  classified  as  entisols,  vertisols,  inceptisols,  mollisols  and 
alfisols  (Marin  Castillo  1988,  Soil  Taxonomy  USD^^ . 

The  visited  farmers 

The  visited  areas  are  suited  to  the  production  of  export  bananas  (MAG  1996).  They  are 
all  situated  in  the  plains  of  the  Pacific  region  called  by  Bastiaensen  (1991)  the 
"capitalist  agro-export  zone"  which  is  strongly  orientated  to  the  production  of  cash 
crops. 

Wfe  visited  only  farmers  with  bananas  and  plantains.  Their  farms  were  mostly  small- 
and  medium-sized  (Table  1),  producing  mainly  maize  (Bastiaensen  1992).  Other  impor- 
tant crops  are  sorghum,  sesame,  cassava,  rice  and,  of  less  importance,  sugarcane,  soya 
and  cotton.  Beans  are  important  in  the  highlands.  Cash  crops  are  produced  by  the  large 
farmers. 


Table  1.  Classification  of  visited  farmers. 


aass 

Definition  (ha) 

Total 

Class  1 

0-  3.5 

32 

CI  ass  2 

3.5  -  7 

35 

Class  3 

7-14 

14 

Class  4 

14-35 

15 

Class  5 

more  than  35 

2 

Total 

98 

Importance  of  bananas  and  plantains 

To  determine  the  importance  of  bananas  and  plantains  we  calculated  three  variables: 

•  the  relative  importance  of  the  planting  of  bananas  and  plantains  in  the  vAiole  farm; 

•  the  relative  importance  of  bananas  and  plantains  to  the  agricultural  incomes  of  the 
farmers; 
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•  as  an  indication  of  the  attention  and  the  investment  farmers  make  in  bananas  and 
plantains,  we  have  compared  the  use  of  fertihsers  in  bananas  and  plantains  and  in 
other  crops. 

The  relative  importance  of  tine  planting  of  bananas  and 
plantains  in  the  whole  farm 

To  calculate  the  relative  importance  of  the  planting  of  bananas  and  plantains  on  the 
whole  farm  we  divided  the  area  with  bananas  and  plantains  by  the  total  cropped  area.  A 
value  of  1  means  that  the  farmer  produces  only  bananas  and  plantains.  A  value  of  0.10 
means  that  he  produces  those  crops  on  10%of  his  cultivated  area. 

Wfe  found  that  58.1%  of  the  visited  farmers  have  less  than  10%  of  their  land  planted 
with  bananas  and  plantains.  87.6%have  less  than  40%  These  crops  have  a  greater  impor- 
tance for  farmers  of  class  1  and  3  than  in  the  other  classes  (Table  2). 


Table  2.  Relative  importance  of  bananas  and  plantains  on  the  farms 
(Percentage  of  farmers  growing  the  crop). 

Fraction  planted 
with  banana/ 
plantain 

dassl 

class2 

dassS 

dass4 

dass5 

all 

dasses 

0,05 

18.8 

22.4 

28.6 

60.0 

0 

27.5 

0,10 

28.1 

42.9 

21.4 

20.0 

0 

30.6 

0,20 

28.1 

5.7 

14.3 

6.7 

50.0 

15.3 

0,30-0,40 

12.5 

17.1 

14.3 

13.3 

0 

14.2 

0,40-1 

6.2 

5.8 

21.3 

0 

0 

7.0 

1 

6.3 

5.7 

0 

0 

50.0 

5.1 

Relative  importance  of  other  crops 

Mare  than  46%of  the  farmers  grew  maize  on  40-l(X)%of  their  land  (Table  3).  The  other 
food  crops  are  less  important.  Mare  than  24%  of  the  farmers  grew  rice  on  40-100%  of 
their  land.  Only  11  to  12%  grew  such  an  area  of  sorghum  or  beans.  Cassava  was  grown 
even  less. 

By  comparison,  cash  crops  have  relatively  greater  importance  on  the  farms.  Most 
farmers  with  soybean  cultivated  it  on  40-100%  of  their  land.  More  than  34%  of  the  far- 
mers cultivated  a  similar  area  with  sesame. 

Maize  can  have  a  value  higher  than  1  in  the  table,  because  farmers  can  produce  more 
than  one  crop  per  year. 

The  relative  importance  of  bananas  and  plantains 
in  the  incomesof  the  farmers 

also  determined  the  relative  importance  of  bananas  and  plantains  in  the  incomes  of 
the  farmers.  For  each  farmer  we  calculated  the  cash  value  of  the  production  of  each 
crop  and  of  the  total  production  of  all  the  crops.  That  part  of  the  production  that  the 
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farmer  reserves  for  home  consumption  was  given  a  value  by  multiplying  the  whole 
production  by  the  selling  price  of  the  crop.  So  we  get  the  monetary  value  of  each  crop. 
Dividing  this  amount  by  the  value  of  the  total  production  we  got  the  relative  monetary 
income.  The  production  of  the  patio  (yard)  and  of  some  less  important  crops  in  the 
value  of  the  total  production  is  not  included.  A  problem  we  frequently  had  was  that 
producers  did  not  remember  how  much  they  produced  of  crops  like  bananas  and 
plantains.  They  harvest  some  bunches  and  sell  them.  A  month  later  there  is  a  new 
harvest.  In  the  case  of  maize  they  harvest  once.  So  it  is  easier  to  remember  the  whole 
production.  It  is  important  to  remark  that  these  are  not  net  incomes:  production  costs 
are  not  subtracted. 

Wfe  obtained  the  following  results  (Table  4):  49.1%of  the  farmers  get  60-l(X)%of  their 
agricultural  income  from  maize.  Rice  has  this  same  importance  for  40%  of  the  inter- 
viewed farmers.  Bananas  and  plantains  are  less  important.  79% of  the  farmers  get  5-50% 
of  their  income  from  bananas  and  plantains.  All  the  other  food  crops  have  less  economic 
importance  for  the  farmers. 

Cash  crops  are  most  important.  Sesame  has  a  relatively  smaller  importance  for  far- 
mers with  cash  crops  than  have  soybean  and  cotton. 


Table  3.  Relative  importance  of  other  crops  (percentage  of  farmers  growing 
the  crop). 


Fraction 
of  land 

maize 

rice 

sorghum 

bean 

cassava 

sesame 

cotton 

soybean 

0.05 

2.4 

0.0 

11.7 

24.4 

29.0 

2.8 

0.0 

0.0 

0.10 

9.8 

17.2 

42.2 

37.8 

52.1 

17.0 

0.0 

19.6 

0.20 

11.0 

24.0 

15.4 

12.2 

7.8 

8.6 

0.0 

0.0 

0.30-0.40 

18.2 

31.1 

15.4 

12.2 

7.8 

31.3 

0.0 

19.6 

0.40-1 

46.2 

24.7 

11.3 

12.2 

3.9 

34.1 

100.0 

58.8 

1 

6.0 

3.4 

3.7 

0.0 

0.0 

5.6 

0.0 

0.0 

>1 

5.9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Table  4.  Relative  monetary  importance  of  bananas  and  plantains  and  other  crops 
in  the  incomesof  the  farmers. 


Fraction 
of 

income 

bananas 

and 
plantains 

maize 

rice 

sorghum 

bean 

cassava 

sesame 

cotton 

soybean 

0.05-0.10 

22.5 

18.7 

13.8 

54.9 

83.8 

54.1 

47.2 

0.0 

0.0 

0.20-0.30 

30.7 

11.9 

27.2 

30.0 

0.0 

18.0 

0.0 

0.0 

0.0 

0.40-0.50 

27.1 

20.3 

16.7 

0.0 

16.1 

27.0 

27.0 

0.0 

0.0 

0.60-0.70 

3.7 

28.8 

25.1 

5.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.80-1 

15.3 

20.3 

12.5 

10.3 

0.0 

0.0 

15.7 

100.0 

100.0 
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Use  of  fertiliser  in  bananas  and  plantains  and  in  other  crops 

As  an  indirect  indicator  of  the  importance  of  bananas  and  plantains  we  compared  the 
use  of  fertiliser  in  bananas  and  plantains  and  in  other  crops.  93%  of  the  farmers  fertilise 
their  crops  and  65% fertilise  their  bananas  and  plantains  less  than  the  other  crops.  This 
means  that  30%of  farmers  have  insufficient  money  to  buy  additional  fertiliser  to  apply  to 
their  bananas  and  plantains  and  therefore  prefer  to  fertilise  other  crops.  Some  farmers 
do  not  fertilise  bananas  and  plantains  because  they  think  that  those  crops  produce  well 
enough  without  fertilising. 

Reasons  to  produce  bananas  and  plantains 

To  know  why  farmers  produce  bananas  and  plantains,  we  calculated  the  importance  of 
home  consumption  in  the  total  production  of  bananas  and  plantains,  also  calculated 
the  relative  importance  of  home  consumption  in  the  total  production.  Finally  the  two 
were  compared. 

Importance  of  home  consumption  in  the  production 
of  bananas  and  plantains 

To  determine  the  relative  importance  of  home  consumption  in  the  production  of  bananas 
and  plantains,  we  calculated  the  proportion  of  the  production  kept  for  home 
consumption  in  the  total  production  of  bananas  and  plantains.  Many  farmers  we  visited 
could  not  remember  how  many  bananas  and  plantains  they  produced,  sold,  or  ate. 
asked  these  to  estimate  the  importance  of  home  consumption. 

^proximately  50%  of  the  farmers  produce  more  bananas  and  plantains  for  home 
consumption  than  for  sale  (Table  5).  20%of  them  sell  and  reserve  for  home  consumption 
an  equal  amount  of  their  production.  Seventeen  percent  produce  more  for  sale  than  for 
home  consumption  and  only  16% produce  exclusively  for  the  market.  Home  consumption 
of  the  bananas  and  plantains  produced  is  more  important  for  the  farmers  of  classes  1 
and  4.  More  than  55%of  the  farmers  of  class  1  and  63%of  the  farmers  of  class  4  produce 
bananas  and  plantains  exclusively  for  home  consumption.  The  big  farmers  grow  only  for 
the  market,  as  do  10%  of  the  farmers  of  class  2  and  4  and  24.1%of  the  farmers  of  class  1. 
In  class  3  there  were  no  farmers  who  produced  only  for  sale. 


Table  5.  Importance  of  the  home  consumption  (%)  in  the  production  of  bananas 
and  plantains. 


dass1 

dass2 

dass3 

dass4 

dassS 

all  dasses 

Exclusively  home  consumption 

55.2 

33 

27.3 

63.6 

0 

43.4 

Home  consumption  >  sales 

0.0 

10 

9.1 

0.0 

0 

4.8 

Home  consumption  =  sales 

20.7 

20 

27.3 

9.1 

0 

19.3 

Home  consumption  <  sales 

0.0 

26 

36.4 

18.2 

0 

16.9 

Exclusively  sold 

24.1 

10 

0.0 

9.1 

100 

15.7 
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Relative  importance  of  liome  consumption  in 
tine  total  production 

To  determine  the  relative  importance  of  home  consumption  in  the  total  production  we 
calculated  the  monetary  value  of  the  home  consumption  and  of  the  total  production.  W6 
then  divided  the  value  of  the  total  home  consumption  by  that  of  the  total  production. 
did  not  include  the  production  of  the  patio  or  of  some  minor  crops  of  minor  importance. 
Again  we  had  the  problem  that  farmers  could  not  remember  the  quantities  of  bananas 
and  plantains  produced,  sold,  etc. 

Fifteen  percent  of  the  farmers  produce  more  for  home  consumption  than  for  sale 
(Table  6).  Twenty-seven  percent  produce  the  same  amount  for  home  consumption  and 
for  sale  and  40%produce  more  for  sale  than  for  home  consumption. 

A  comparison  of  home  consumption  in  bananas  and  plantains  and  total  production 
sho\\«  that  60%  of  the  farmers  sell  more  than  they  keep  for  home  consumption  of  their 
total  production.  In  bananas  and  plantains  only  30% of  the  farmers  sell  more  than  what 
they  reserve  for  home  consumption.  The  conclusion  therefore  is  that  bananas  and  plan- 
tains are  produced  for  home  consumption  more  than  are  other  crops. 


Table  6.  The  importance  of  home  consumption  (%)  in  the  production  of  different 
food  crops. 


maize 

Musa 

rice 

sorghum 

bean 

cassava 

Total  production 

exclusively  home 

consumption 

26.6 

43.4 

29.6 

50.0 

71 .4 

41.2 

7.8 

home  consumption 

>  sales 

8.9 

4.8 

14.8 

4.2 

0.0 

0.0 

7.8 

home  consumption 

=  sales 

29.1 

19.3 

18.5 

12.5 

14.3 

5.9 

27.5 

home  consumption 

<  sales 

27.9 

16.9 

33.3 

8.3 

14.3 

23.6 

40.6 

exclusively  sold 

7.6 

15.7 

3.7 

25.0 

0.0 

29.4 

20.4 

Sales  of  other  crops 

Comparing  sales  of  other  crops  (Table  6),  we  see  that  beans  are  mainly  kept  for  home 
consumption  and  bananas  and  plantains  are  kept  more  than  other  food  crops. 

Bananas  and  plantains  are  frequently  seen  as  a  substitute  for  maize:  when  we  have 
no  money  or  no  maize  for  the  tortilla',  we  always  have  bananas  and  plantains.  The  pro- 
portion of  production  which  is  sold  increases  with  the  size  of  the  farm.  But  in  each  case 
the  production  of  bananas  and  plantains  is  always  kept  for  home  consumption  more  than 
in  the  case  of  maize.  Cash  crops  are  of  course  all  sold. 


The  varieties  produced 

The  varieties  mostly  produced  are,  according  to  our  study,  the  False  Horn  plantain 
(platano  cuerno)  and  Bluggoe  (guineo  cuadrado).  In  fact,  the  Qant  Cavendish  is  the 
most  important  variety  in  the  region.  It  is  produced  for  export  only  by  large  farmers. 
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False  Horn  plantain  and  Bluggoe  are  grown  for  local  consumption.  For  most  farmers  only 
one  variety  is  important,  but  they  usually  have  some  plants  of  other  varieties. 

Wietal  adaptability  influences  their  distribution.  For  example,  plantains  are  more 
popular  in  the  Qiinandega  department  than  Bluggoe  because  of  IVbko  disease.  The  oppo- 
site is  the  case  in  the  Leon  department  because  Bluggoe  is  more  drought  tolerant. 

Reasons  to  produce  a  variety 

Farmers  grow  a  variety  because  of  its  resistance  to  pests  and  diseases  or  because  it 
produces  more  income  and  has  a  greater  demand  in  the  market.  Resistance  means 
resistance  to  Moko,  to  which  Bluggoe  is  very  susceptible  (Table  7).  Only  12%  of  the 
farmers  said  that  they  chose  a  variety  for  reasons  of  home  consumption;  15%  planted  a 
variety  because  it  was  the  only  one  they  could  get. 

In  the  department  of  Ixon  resistance  to  drought  is  the  most  important  reason  to 
plant  a  variety  (Table  7).  In  Qiinandega  resistance  to  diseases  and  pests  and  the  combi- 
nation of  income  and  a  greater  market  demand  are  more  important. 

The  argument  that  a  variety  provides  more  income  and  has  a  greater  demand  in  the 
market  are  of  course  important  for  big  farmers.  They  are  nevertheless  also  important  for 
the  other  classes.  Thirty-seven  percent  of  the  farmers  of  class  1  and  2;  43%of  the  farmers 
of  class  3  and  33%of  farmers  of  class  4  gave  that  answer. 

The  home  consumption  argument  is  only  important  for  farmers  of  class  1.  It  is  also 
important  for  only  10%of  the  farmers  of  the  other  classes.  Resistance  to  diseases  and  pests 
is  important  for  all  classes  except  5.  The  other  arguments  are  of  variable  importance. 

Farmers  linked  the  arguments  about  income  and  market  as  well  as  resistance  to 
diseases  and  pests  to  the  False  Horn  plantain.  Plantains  have  an  established  demand  in 
the  market  and  a  better  price  (100  fingers  of  plantains  fetch  S3.50  but  only  $1.50  for 


Table  7.  Reasons  to  plant  a  variety  (%). 

dass1 

dass2 

dassS 

dass4 

dass5 

Leon 

Chinandega 

Total 

It  brings  me  more 
income 

15.6 

8.6 

14.3 

26.7 

50.0 

12.9 

16.4 

15 

It  has  a  better 
market 

21.9 

28.6 

28.6 

6.7 

50.0 

6.5 

31.3 

23 

It  hasa  higher 
productivity 

3.1 

2.9 

0.0 

13.3 

0.0 

3.2 

4.5 

4 

It  is  resistant  to 
diseases  and  pests 

43.8 

42.9 

35.7 

26.7 

0.0 

19.4 

47.8 

38 

For  home 
consumption 

21.9 

8.6 

7.1 

6.7 

0.0 

16.1 

10.4 

12 

1  can  only  get 
this  variety 

9.4 

17.1 

14.3 

26.7 

0.0 

12.9 

16.4 

15 

It  is  resistant 
to  drought 

9.4 

17.1 

21.4 

13.3 

0.0 

38.7 

3.0 

14 
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Bluggoe).  The  pest/disease  resistance  reply  was  linked  to  Silk.  Some  farmers  had  the 
impression  that  Silk  was  resistant  to  Moko  disease.  Resistance  to  drought  is  related  to 
Bluggoe  and  Silk. 


Techniques  used  by  farmers  in  bananas 
and  plantains 

The  practice  most  commonly  applied  was  cleaning  the  plantation  (97%)  and  removal  of 
dead  leaves  (93%J).  In  the  dry  season  this  was  not  done.  The  dead  leaves  protect  the  plant 
against  drought.  Eighty  percent  of  farmers  said  they  practised  desuckering,  but  the 
question  was  often  misunderstood:  we  found  that  for  a  number  of  farmers,  desuckering 
and  collecting  suckers  to  enlarge  the  plantation  or  to  sell  had  the  same  meaning.  Fifty- 
four  percent  of  the  farmers  disinfect  the  sucker  or  the  planting  hole.  They  use  an 
insecticide,  a  fiingicide,  a  combination  of  both,  chlorine  or  lime.  Fifty-one  percent  of  the 
farmers  told  us  that  they  removed  the  male  flower,  or  at  least  intended  to. 

Only  44%  of  the  farmers  interviewed  grew  other  crops  in  association  with  bananas 
and  plantains.  They  unintentionally  planted  some  trees  in  between  or  they  mixed  bana- 
nas and  plantains  with  maize  in  the  year  the  plantation  was  established.  All  other  crops 
are  generally  produced  in  monoculture. 

Twenty-three  percent  of  the  farmers  peel  the  sucker.  Being  a  labour  intensive  practi- 
ce some  farmers  do  not  do  so  even  if  they  know  of  it. 

clearly  have  a  bias  in  the  results  of  the  techniques  used  by  farmers  in  bananas 
and  plantains.  The  collaborating  extension  services  were  involved  in  the  selection  of 
the  farmers  to  be  visited.  Most  of  the  producers  visited  work  with  these  organisations. 
Some  farmers  used  techniques  or  cultivated  crops  which  are  not  traditional  for  the 
region.  Thirty  percent  of  the  farmers  visited  received  training  in  banana  and  plantain 
management  from  NGOs  working  in  that  region.  Others  had  worked  in  a  commercial 
banana  plantation  and  knew  the  recommended  practices  for  management  of  bananas 
and  plantains. 

In  the  case  of  recently  established  banana  and  plantain  plantations  we  asked  the  far- 
mer about  the  techniques  he  intended  to  use.  They  stated  their  intentions,  but  these 
might  differ  from  future  practice.  In  some  cases  we  saw  farmers  starting  to  use  a  practi- 
ce. Others  had  not  yet  started,  but  assured  us  they  would.  As  we  visited  the  farmer  only 
once,  we  could  not  verify  this  and  we  decided  to  mark  this  intention  as  a  positive  answer. 


Constraints 

Problemsin  bananas  and  plantains 

Moko  disease  was  seen  as  the  greatest  problem  (25%),  then  came  the  banana  weevil 
{Cosmopolites  sordidus)  in  14% of  the  replies.  Only  then  came  black  Sigatoka  (13^ 
which  is  a  problem  in  the  region.  All  varieties  are  affected.  Small  and  medium  farmers 
however  do  not  perceive  it  as  problem. 
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Other  perceived  problems  are  Erwinia  (6%}  and  nematodes  (2^.  It  is  possible  that 
in  the  cases  \\^iere  wind  was  seen  as  a  problem,  the  problem  was  in  fact  nematodes.  Far- 
mers do  not  know  about  nematodes,  as  they  are  not  visible.  In  certain  cases,  the  farmers 
did  not  really  know  what  their  problem  was.  They  show  us  affected  plants  and  we  identi- 
fied the  problem. 

Irrigation 

All  the  big  farmers  (class  5)  have  an  irrigation  system.  In  class  4  only  25%of  the  farmers 
have  one,  as  do  only  a  few  farmers  in  the  other  classes.  In  our  sample  small  farmers  had 
access  to  irrigation  only  when  there  was  a  river  near  their  field. 

Sensitivity  to  risks 

The  application  of  new  techniques  or  the  introduction  of  new  varieties  always  implies  a 
risk  for  the  farmer.  This  can  be  one  of  the  reasons  why  farmers  prefer  not  to  experiment 
with  new  techniques.  Not  all  farmers  dare  risk  economic  losses  if  an  experiment  does  not 
have  the  expected  results.  Thus  a  farmer  with  more  resources  has  a  greater  capacity  to 
experiment  than  a  smaller  one  with  fewer  resources.  decided  therefore  to  look  for  a 
variable  which  we  could  use  as  an  indicator  of  the  risk  sensitivity  of  the  farmer.  will 
present  some  results. 

Wfe  define  the  concept  of  sensitivity  to  economic  risk  as  the  capacity  to  sustain  losses. 
The  farmer  with  the  greater  capacity  to  do  so  is  less  sensitive  to  economic  risk.  \\6  assu- 
me that  a  farmer  with  more  land  has  more  resources  and  is  less  sensitive  to  risk.  To  test 
the  validity  of  this  hypothesis  we  used  the  following  variables: 

•  the  possession  of  animals  (especially  cows) ; 

•  access  to  transport; 

•  the  use  of  fertilisers  and  pesticides. 

The  possession  of  animals 

Half  of  the  farmers  we  interviewed  possess  cows,  pigs  and  horses.  The  great  majority  also 
own  chickens.  Farmers  with  more  access  to  land  have  more  animals.  The  farmers  of 
class  5  are  the  exception.  They  are  specialised  in  agriculture  or  in  cattle-raising.  There  is 
however  no  linear  correlation  between  the  number  of  cows  and  the  size  of  the  farm. 

Tran^ort 

^^proximately  half  of  the  farmers  we  interviewed  have  access  to  transport  (Table  8).  For 
half  of  this  group,  transport  means  a  horse.  This  means  that  many  farmers  do  not 
consider  a  horse  as  good  transport.  Fifteen  percent  have  a  tractor,  10%oxen  and  only  5% 


Table  8.  Possession  of  transport  (%). 


Have  access  to  transport 

dassi 

dass2 

dass3 

dass4 

dass5 

all  dasses 

yes 

21.9 

48.6 

57.1 

73.3 

100.0 

46.0 

no 

78.1 

51.4 

42.9 

26.7 

0.0 

54.0 
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a  car.  Farmers  with  more  land  had  more  access  to  transport  than  others.  There  is  not  a 
strong  correlation  between  these  two  variables. 

Use  of  fertiliser 

Thirty-five  percent  of  the  farmers  of  class  1  used  more  than  130  kg/ha  urea-  fertiliser.  In 
class  2  and  4.54%  did  so,  together  with  78%  of  class  3  and  all  the  big  farmers  of  class  5. 
70%of  the  farmers  of  class  1  used  more  than  100  kg/ha  of  ISPK-fertiliser.  In  classes  2,  3,  4 
and  5,  42,  85,  73  and  100%  did  so  respectively.  Only  5%  of  the  farmers  we  interviewed 
used  ammonium  sulphate  to  fertilise  their  crops.  Farmers  with  more  land  apply  more 
fertiliser,  but  here  is  no  linear  correlation  between  these  two  variables. 

Use  of  pesticides 

The  use  of  insecticides  is  similar  in  the  different  classes  (Table  9).  Farmers  with  more 
land  apply  more  herbicides  and  fungicides  than  farmers  with  less.  The  use  of  herbicides 
to  control  weeds  is  an  additional  cost.  For  the  smaller  farmers  it  is  cheaper  to  control 
weeds  mechanically  than  to  apply  herbicides. 

Conclusions 

A  farmer  with  more  land  generally  has  more  resources.  But  there  is  no  linear  correlation 
between  the  studied  variables.  Further  investigation  is  needed. 

Other  economic  activities 

More  than  34%of  the  farmers  have  another  occupation  (Table  10),  20.8%do  unpaid  work, 
7.3  have  a  small  business.  Only  2.1%  work  as  craftsmenhas  an  artesanal  activity  More 
than  5%  are  engaged  in  raising  shrimps.  It  is  mainly  the  smaller  farmers  who  have 
another  source  of  income.  Half  of  the  farmers  of  class  1  and  a  third  of  those  in  class  2 
have  another  activity,  usually  unpaid. 


Table  9.  Percentage  of  farmers  using  pesticides  by  farm  size. 


dassi 

dass2 

dass3 

dass4 

dassS 

total 

Herbicide 

43.8 

57.1 

78.6 

73.3 

100.0 

59.2 

Insecticide 

68.8 

88.6 

64.3 

73.3 

100.0 

76.5 

Fungicide 

18.8 

48.6 

64.3 

66.7 

100.0 

44.9 

Table  10.  Number  of  farmers  with  another  economic  activity  (%). 

Other  economic  activities 

dassi 

dass2 

dass3 

dass4 

total 

None 

53.1 

65.7 

78.6 

73.3 

64.6 

Unpaid  worker 

25.0 

28.6 

7.1 

6.7 

20.8 

Business 

12.5 

2.9 

7.1 

6.7 

7.3 

Craftsman 

0.0 

2.9 

0.0 

6.7 

2.1 

Other 

9.4 

0.0 

7.1 

6.7 

5.2 
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General  conclua'ons 

More  than  56%  of  the  farmers  had  less  than  10%  of  their  farm  under  bananas  and 
plantains.  These  crops  contributed  less  than  50%  of  income  for  79%  of  the  farmers.  Yhlf 
grow  them  just  for  home  consumption.  Bananas  and  plantains  are  kept  for  home 
consumption  more  often  than  other  food  crops. 

All  crops  are  produced  in  monoculture,  but  bananas  and  plantains  can  sometimes  be 
associated  with  trees  near  the  house.  Giant  Cavendish  is  grown  for  export  while  False 
Horn  plantain  and  Bluggoe  are  grown  for  local  consumption.  Plantains  have  an  establi- 
shed demand  in  the  market  and  a  better  price  ( 100  fingers  of  plantains  fetch  USS3.50 
but  only  USSl-50  for  Bluggoe).  All  varieties  are  seriously  affected  by  black  Sigatoka. 
Other  constraints  are  Moko  disease  and  banana  weevils.  Small  and  medium  farmers  do 
not  perceive  these  diseases  and  pests  as  problems.  The  adaptability  of  varieties 
influences  their  distribution.  For  example,  plantains  are  more  popular  in  Chinandega 
department  than  Bluggoe  because  of  the  presence  of  IVbko  disease.  The  opposite  is  the 
case  in  Leon  department  because  Bluggoe  is  more  drought-tolerant. 
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Overview  of  production  systems  for 
bananas  and  their  role  in 
agroforestry  in  peninsular  India 


K.  Pushkaran 


Resume  -  Les  systemes  de  production  des  bananiers  et  leur  role  dans  I'agrofo- 
resterie  en  Inde  peninsulaire 

L'Inde  peninsulaire  est  un  centre  de  grande  diversite  pour  les  cultivars  et  types  de  bana- 
niers et  leurs  especes  sauvages  apparentees.  De  plus,  les  bananiers  sont  cultives  sous  une 
vasts  gamma  de  types  de  sol  et  de  conditions  agroclimatiques,  dans  des  sy^emes  de  cul- 
ture et  d'exploitation  differents.  Les  systemes  de  production  comprennent  la  culture  plu- 
viale  et  la  culture  irriguee  dans  des  expositions  ouvertes  ou  partiellement  ombragees,  en 
monoculture,  en  rotation,  en  cultures  multiples,  intercalaires  ou  associees.  Lorsque  les 
bananiers  sont  cultives  en  culture  pure,  en  particulier  le  cultivar  Nendran  (AAB),  des  cul- 
tures saisonnieres  telles  que  des  legumes,  des  legumineuses  a  graines,  des  tubercules,  du 
gingembre  et  de  I'arachide  sont  produites  en  cultures  intercalaires,  soit  individuellement 
soit  en  associations.  Dans  les  zones  humides  et  en  altitude,  la  rotation  du  bananier  avec 
riz/manioc/legumes^canne  a  sucre/legumineuses  est  une  pratique  courante.  Le  bananier 
est  cultive  de  fagon  extensive  comme  culture  intercalaire  avec  le  cocotier,  I'arequier,  le 
poivrier,  le  cacaoyer,  etc.  La  <<  culture  relais  »  des  bananiers  Nendran  avec  le  riz  est  prati- 
quee  dans  certaines  regions.  La  culture  traditionnelle  «  Kaizhakula  »  pour  la  production 
de  regimes  de  Nendran  de  couleur  doree,  attractifs,  de  tres  haute  qualite,  destines  aux 
offrandesaux  temples,  aux  proprietaires  et  aux  personnalites  pour  le  festival  de  I'Onam, 
est  une  pratique  indigene  interessante  dansl'etat  de  Kerala. 

L'evolution  de  la  culture  dans  les  exploitations  familiales  a  t ravers  les  ages  est  specifique  a 
I'etat  de  Kerala  ou  la  famille  reside  sur  une  parcelle  de  terre  ou  elle  cultive  differentes 
plantes  et  pratique  en  meme  temps  I'elevage  du  betail.  Ceci  peut  etre  considere  comme 
un  sy^eme  de  production  agroforestier  mixte  incluant  la  composante  tiumaine.  Les  bana- 
niers sont  un  element  integral  de  la  propriete.  lis  sont  souvent  cultives  comme  plante 
d'ombrage  et  d'abri  pendant  les  premiers  stades  des  plantations  de  cocotier,  d'arequier, 
de  poivrier,  d'hievea,  de  cafeier  et  de  cacaoyer  car  lis  contribuent  a  un  meilleur  etablisse- 
ment  des  cultures  perennes.  L'aptitude  au  rejetonnage  de  nombreux  cultivars  de  bana- 
niers e^  une  autre  particularite  adaptee  a  certains  ^st em es.  Les  bananiers  peuvent  aussi 
avoir  un  role  important  en  agroforesterie  comme  le  montre  leur  association  efficace  dans 
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les  systemes  de  cultures  multiples  et  multi-etages  en  Inde  peninsulaire  et  dans  le  Kerala. 
De  serieux  efforts  sont  encore  a  faire  pour  analyser  en  detail  et  de  fagon  critique  lesdiffe- 
rents  systemes  de  production  pour  qu'ils  soient  mieux  utilises  au  niveau  regional  et  mon- 
dial, et  I'attention  de  I'lNIBAPe^  sollicitee  sur  ce  point. 

Abstract 

Peninsular  India  is  a  centre  of  great  diversity  for  banana  cultivars,  types  and  wild  relatives. 
Moreover,  bananas  are  being  grown  over  a  wide  range  of  soil  and  agroclimatic 
conditions  under  different  farming  and  cropping  systems.  Production  systems  include 
cultivation  under  botfi  rainfed  and  irrigated  conditions  in  open  and  partially  sfiaded 
situations,  as  a  sole  crop,  in  crop  rotations,  multiple  cropping,  intercropping  and 
companion  cropping.  When  bananas  are  grown  as  a  pure  crop,  especially  Nendran  (AAB), 
seasonal  crops  like  vegetables,  pulses,  tubers,  ginger  and  groundnut  are  raised  as 
intercrops,  either  singly  or  in  combination.  In  wetlands  and  uplands,  the  practice  of 
rotating  banana  with  rice/tapioca/vegetables'sugarcane  pulses  is  common.  It  is  extensively 
grown  as  intercrop  with  coconut,  arecanut,  pepper,  cocoa  etc.  A  sort  of  relay  of  Nendran 
banana  with  rice  is  followed  in  some  areas.  A  tradition  cultivation  of  " Kaizhakula" 
production  of  attractive,  golden-coloured,  very  high  grade  Nendran  bunches  to  be 
presented  to  temples,  landlords  and  VIPs  for  the  Onam  festival,  is  an  interesting 
indigenous  practice  in  Kerala. 

Homestead  farming  evolved  through  ages  is  unique  to  the  state  of  Kerala  where  a  farm 
family  reades  on  a  piece  of  land,  raising  different  crops  along  with  livestock.  It  can  well 
be  considered  as  a  mixed  agroforestry  production  system  including  the  human 
component.  Bananas  constitute  an  integral  component  of  homesteads.  Often  bananas 
are  grown  as  a  shade/nurse  crop  during  the  early  stages  of  coconut,  arecanut,  pepper, 
rubber,  coffee  and  cocoa  plantations  as  they  assist  the  establishment  of  the  perennials 
Ratooning  ability  of  many  cultivars  of  bananas  is  yet  another  peculiarity  which  suits 
certain  ^stems.  Bananas  can  have  a  prominent  role  in  agroforestry  too,  as  proved  by 
their  efficient  combination  in  the  multiple  role  and  multistoried  cropping  systems  in 
peninsular  India  and  the  homesteads  of  Kerala.  Serious  efforts  are  yet  to  be  made  to 
critically  analyse  different  production  systems  in  detail  which  might  be  better  utilised  at 
the  regional  and  global  level,  and  to  which  the  attention  of  INIBAP is  invited. 

Introduction 

Banana  is  one  of  the  most  important  fruit  crops  of  India  and  its  cultivation  in  the  country 
is  as  old  as  the  Indian  civilisation.  Tropical  Asia  including  India  is  accepted  as  the  centre 
of  origin  of  the  crop  (Shanmugavelu  et  al.  1992).  Banana  contributes  31%  of  the  total 
fruit  production  in  India  with  10.4  million  tonnes  from  392,000  hectares.  Its  availabiUty 
round  the  year  at  reasonable  cost  and  its  ready  acceptance  by  all  sections  of  the  people 
make  it  all  the  more  popular.  Peninsular  India,  especially  the  states  of  Kerala,  Tamil 
Nadu  and  Karnataka,  is  an  area  of  great  diversity  for  both  banana  and  plantain  cultivars, 
types,  progenitors  and  wild  relatives.  Numerous  cultivars,  more  or  less  satisfying  the 
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requirements  of  the  banana  growers  and  consumers  in  a  wide  range  of  situations,  are 
available  (Pushkaran  et  al.  1989a).  This  semi-perennial  fruit-vegetable-food  crop  as  a 
whole  has  a  variety  of  uses. 

Systems  of  banana  growing  in  peninsular  India  are  very  diverse  and  some  of  them  are 
very  peculiar.  Mast  of  these  systems  have  evolved  through  the  ages  to  suit  the  specific 
agro-climatic  situations,  requirements  of  the  farmer,  consumer  and  the  cultivar 
concerned.  Its  cultivation  ranges  from  rainfed  to  irrigated;  level  land  to  steep  hill  slopes; 
uplands  to  wetlands;  low  to  high  altitude  conditions;  poor  to  very  good  management  as  a 
sole  crop  or  in  multiple  cropping/mixed  farming  systems  (Aravindakshan  and  Pushkaran 
1996). 


Production  systems 

The  production  systems  involving  bananas  in  peninsular  India  can  be  broadly  grouped 
into  six: 

•  Pure  crop 

•  Banana  with  intercrops 

•  As  an  intercrop 

•  Relay  cropping 

•  Homesteads 

•  Agroforestry. 

Pure  crop 

Mainly  commercially  important  cultivars  like  Nendran  (AAB),  Robusta  (AAA),  Dwarf 
Cavendish  (AAA),  Palayankodan/Mysore  (AAB),  Rasthali  (AAB),  \irupakshi  (AAB), 
Chakkarakadali  (AAB)  and  Red  Banana  (AAA)  are  grown  as  pure  crops,  of  wliich  the 
first  three  are  not  usually  ratooned.  This  is  practised  mostly  in  irrigated  uplands  and  in 
wetlands.  In  well  drained  uplands,  planting  is  done  in  pits;  in  wetlands,  depending  upon 
the  water  table,  raised  beds  are  formed  to  accommodate  one  or  two  plants  by  taking 
trenches  (\&rkey  and  Pushkaran  1992).  Large  circular  mounds  are  also  formed  on  which 
plants  are  grown  individually. 

In  the  Central  ferala,  a  unique  sj^tem  of  Nendran  cultivation  is  practised  by  some 
traditional  farmers,  known  as  "Kaizhakula"  cultivation  (Pushkaran  1996a).  Here  the 
plants  are  raised  with  utmost  personal  attention  from  selection  of  sucker  to  harvest  and 
marketing  of  the  bunch.  They  use  mostly  organic  manures  of  specified  kinds  and 
quantities,  applied  at  particular  times.  Desuckering  as  and  when  suckers  appear  with 
minimal  disturbance  to  the  mother  plant,  application  of  burnt/fresh  soil,  earthing  up, 
effective  drainage  and  the  peculiar  method  of  bunch  covering  using  dry  banana  leaves  to 
ensure  the  development  of  a  golden  colour  are  some  of  the  special  features  of  this 
system.  Strikingly  better,  attractive  high  grade  bunches  of  20-35  kg  as  against  the  usual 
10-15  kg  are  obtained,  to  be  used  mainly  as  presents  to  temples,  MPs  and  relatives  in 
connection  with  the  Qnam  festival  (Figure  1).  Such  bunches  may  fetch  exorbitant  prices 
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in  competitive  bidding.  In  contrast  to  this  traditional  eco-friendly  farmer's  practice,  a 
package  of  recommended  practices  for  each  and  every  aspect  remains  to  be  put  forward 
by  the  banana  researchers  for  widespread  adoption,  not  only  for  Nendran  but  also  other 
commercial  cultivars  (Pushkaran  1995a). 

Banana  with  intercrops 

A  number  of  crops  are  as  intercrops  with  banana  as  the  main  crop.  Generally  intercrops 
of  short  duration  and  short  stature  are  only  taken  in  the  early  stage  of  banana.  \bg- 
etables  like  bhindi,  amaranthus,  curcurbits,  chillies,  brinjal  and  tubers  like  colocasia, 
sweet  potato,  yam,  coleus,  ginger  and  tapioca  and  pulses  like  cowpea,  green  gram,  black 
gram  and  groundnut  are  common  intercrops  grown  (Figure  2).  Dioscorea  is  also  grown 
with  bananas  in  some  areas  and  trained  over  them.  In  fact,  depending  upon  the 
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Figure  2.  Banana  intercropped  with  yam. 

agroclimatic  factors  and  the  market  preference,  any  seasonal  crop  that  will  not  un- 
favourably compete  with  banana  for  sunlight  could  effectively  be  grown  as  an  intercrop 
with  banana,  supplying  added  output.  Green  manure  crops  are  often  grown  in  situ  in 
banana  gardens  and  ploughed  in  or  uprooted  and  applied.  Studies  have  proved  that 
intercropping  increases  income  from  Nendran  banana  (Pushkaran  et  al.  1989b). 
Intercropping  dioscorea  with  banana  was  found  to  be  more  profitable  than  sole  cropping 
of  banana  by  Nair  and  Suja  ( 1996) . 

An  intensive  system  of  banana  cultivation,  particularly  Nendran,  is  common  in  the 
southern  parts  of  Kerala.  Here  the  land  is  taken  on  lease  from  the  landowner  by  a 
banana  grower  for  one  year  and  very  intensively  cropped.  A  farmer/worker  plants  only  a 
limited  number  of  plants.  After  field  preparations,  along  with  the  planting  of  banana,  he 
plants  intercrops.  IVbre  than  one  intercrop  is  usually  grown  at  a  time,  depending  on  the 
canopy  features  and  duration  of  intercrops.  The  number  and  kind  of  intercrops  grown 
vary  from  place  to  place.  The  scope  for  cultivating  vegetables  with  Nendran  banana  is 
tremendous,  especially  around  the  townships  (Pushkaran  1995b).  After  the  shooting  of 
banana  when  diffused  light  is  available,  again  suitable  intercrops  are  raised.  Intercrops 
are  selected,  planting  geometry  fixed,  planting  dates  adjusted  and  intercultural 
operations  done  in  such  a  way  that  the  land,  water  and  solar  energy  are  utilised  to  the 
maximum  extent.  The  skill/technique  of  management  is  the  major  factor  in  which  the 
individual  farmer/worker  plays  the  pivotal  role  in  making  the  entire  crop  combin- 
ation/sequence the  most  ideal  for  productivity  and  profit.  A  package  for  this  sort  of 
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intensive  banana-based  farming  system  for  location-specific  situations  needs  to  be 
evolved.  It  is  noted  by  the  author  and  others  (1989c)  that  paired-row  planting  of  banana 
facilitates  intercropping. 

Asa  intercrop 

As  an  intercrop,  bananas  are  grown  extensively  in  perennial  gardens  like  coconut, 
arecanut  and  pepper  (Aravindakshan  1978).  Suitability  of  the  crop  for  ratooning  and  the 
availability  of  shade-tolerant  clones  that  perform  satisfactorily  in  a  wide  range  of 
conditions  are  favourable  factors.  Lhder  the  rainfed  cultivation  of  tree  crops,  bananas 
are  preferred  by  farmers  as  the  most  acceptable  intercrop. 

Further,  banana  is  often  grown  as  a  shade/nurse  crop  in  the  early  stages  of 
establishing  coconut,  arecanut,  coffee,  pepper,  cocoa,  rubber,  nutmeg  and  clove  plan- 
tations. As  such,  banana  could  well  be  considered  as  a  good  companion  crop  for  quite  a 
large  number  of  major  commercial  crops.  Extensive  studies  in  different  regions  are  to  be 
undertaken  seriously  to  exploit  the  enormous  potential  of  banana  as  an  efficient 
intercrop  as  well  as  a  shade/nurse  crop. 

Relay  cropping 

A  system  of  relay  cropping  is  in  vogue  in  the  Malappuram  district  of  Kerala  where 
Nendran  is  cultivated  in  rice  fields  (Figure  3).  Usually,  after  the  harvest  of  the  first  crop 
(Mrippu)  of  rice,  the  field  is  prepared  for  the  second  crop  (Mundakan).  Then  small 


Figure  3.  Relay  cropping  with  rice. 
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mounds  of  about  30  cm  height  and  diameter  are  formed,  2  m  apart,  before  letting  water 
into  the  field.  The  rice  is  transplanted  after  flooding  during  September.  Nendran  banana 
suckers  are  also  planted  in  the  mounds.  The  paddy  crop  is  managed  in  the  usual  manner. 
The  young  banana  plants  will  get  enough  moisture  from  the  water  supphed  to  rice.  The 
banana  plants  are  not  given  much  attention  till  the  paddy  is  harvested.  After  this,  the 
field  is  prepared  by  digging  and  beds  are  formed  by  taking  furrows  for  proper  drainage 
and  irrigation.  Manuring  and  other  operations  for  banana  are  then  followed  (Pillai 
1979).  In  this  way,  both  crops  thrive. 

In  a  two-year  rotation  of  this  cropping  pattern,  three  paddy  crops  (Mrippu  -  May  to 
August;  Mundakan  (with  banana)  -  September  to  December;  and  Mundakan  (2"''  year)  - 
September  to  December  and  one  banana  crop  -  September  to  August  (2"''  year)  and  one 
pulse  crop  (January  to  A^riV)  are  taken  whereas  in  the  usual  practice  two  rice  crops 
(Virippu  -  May  to  August;  Mundakan  -  September  to  December  (2"''  year)  and  one 
banana  crop  -  September-August  (2"^*  year)  and  one  pulse  crop  (January  to  j^ril)  can 
only  be  taken.  Thus  an  additional  paddy  crop  can  be  taken  by  following  this  system.  As 
the  practice  of  raising  banana  in  paddy  fields  is  spreading  fast,  this  system  needs  to  be 
investigated  in  detail. 


Homestead 

The  home  garden  system  is  practised  very  extensively  in  many  countries  in  the  tropical 
high  rainfall  areas  (Tejwani  1994).  A  home  garden  is  defined  by  Wiersum  (1982)  as  a 
form  of  land  use  on  private  lands  surrounding  individual  houses  with  a  definite  fence,  in 
which  several  tree  species  are  cultivated  together  with  annual  and  perennial  crops,  often 
with  the  inclusion  of  small  hvestock. 

Homesteads  as  a  system  of  farming  may  be  found  in  the  states  of  I&rala,  Tamil  Nadu 
and  Andhra  covering  the  southern  part  of  India  and  are  highly  specialised  and  popular  in 
Iferala.  Often  ferala  is  considered  as  a  land  of  homesteads  and  the  size  of  homesteads 
varies  widely.  Banana  is  a  integral  component  of  all  homesteads,  small  or  big,  and 
coconut  is  the  main  crop.  Shade  tolerant  varieties  of  banana  adapted  to  ratooning  are 
vital  in  this  cropping  system.  Drought  tolerance  and  capacity  of  withstand  leaf  cutting 
for  household  purposes,  resistance  to  diseases  and  pests  are  other  desirable  varietal 
attributes.  A  wide  array  of  banana  cultivars,  including  the  chosen  varieties  of  individual 
householders,  are  being  grown  in  the  homesteads.  A  total  of  66  species  of  crops  including 
banana  were  listed  in  home  gardens  in  Kerala  by  Nair  and  Sreedharan  (1986).  The 
productivity  of  banana  in  the  homesteads  is  relatively  poor  for  various  reasons 
(Pushkaran  1996b).  There  is  immense  scope  to  enhance  the  productivity  of  banana  in 
the  homestead  by  concerted  efforts  on  research  and  extension. 

Further,  as  a  farming  system,  the  homesteads  of  Kerala  effectively  and  efficiently 
combine  a  very  high  level  of  cropping  intensity  at  the  multi-storied  level  with  livestock, 
poultry  and  even  fish  culture.  The  system  is  highly  sustainable  and  environmentally 
friendly,  incorporating  the  principles  of  organic  recycling.  A  critical  appraisal  of  this 
system  to  tap  its  potential  on  a  global  basis  deserves  attention. 
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Agrof  orestry 

Most  farmers  in  India  combine  agricultural  crops  with  trees  and  livestock  in  their 
farming  practices  (Tejwani  1994).  However,  agroforestry  research  and  development  work 
is  relatively  recent.  Some  of  the  requirements  for  a  species  to  be  chosen  for  agroforestry 
as  pointed  out  by  Avery  et  al.  ( 1991)  are  satisfied  by  bananas.  In  agroforestry,  bananas 
are  not  given  the  place  they  deserve.  The  adaptation  of  some  of  the  varieties  for  shaded 
conditions,  ratooning  ability,  tolerance  to  some  of  the  abiotic  and  biotic  stresses  and 
availability  of  numerous  varieties  are  some  of  the  factors  making  bananas  suitable  as  an 
important  component  in  agroforestry  systems.  A  few  of  the  prevailing  cropping/farming 
systems  involving  bananas  could  well  be  brought  under  the  preview  of  agroforestry  as 
defined  and  classified  by  Nair  ( 1989). 

In  peninsular  India  in  general  and  I&rala  in  particular,  banana  is  being  grown  as  an 
efficient  intercrop  with  a  number  of  perennial  crops  including  tree  species  which 
together  form  a  sort  of  agroforestry  system.  The  ability  of  banana  to  support  better 
establishment  of  a  number  of  important  perennial  crops  is  an  added  merit  to  justily  its 
inclusion  as  an  agroforestry  component.  Banana  is  one  of  the  common  crops  in  the 
homesteads  and  it  combines  well  with  many  crops,  forming  various  sorts  of  crop  mixture. 
Homesteads  evolved  through  centuries  in  Kerala  where  the  per  capita  availability  of  land 
is  very  little.  They  can  be  regarded  as  an  efficient  agroforestry  system  involving 
crops/plants,  livestock,  birds  and  fish,  besides  the  human  component.  Home  gardens  in 
southern  India  are  described  as  an  agro-silvo-pastoral  practice  by  Tijwani  (1994). 
Sathees  Babu  et  al.  ( 1992)  reported  60  species  in  a  home  garden  from  south  ferala  in 
which  banana  is  one  among  the  major  components.  It  is  evident  that  bananas  can  have  a 
very  prominent  role  in  agroforestry.  Systematic  serious  work  is  to  be  initiated  to  assess 
the  role  of  banana  and  plantain  in  agroforestry  so  that  they  are  better  utilised  not  only  in 
the  region,  but  also  at  the  international  level. 

Peninsular  India  is  thus  a  relatively  small  geographical  area  with  a  number  of 
specialised  cropping  and  farming  systems  involving  banana  and  plantain,  evolved  and 
perfected  through  the  ages  under  a  variety  of  situations  and  conditions.  Detailed 
investigations  on  these  systems  will  not  only  benefit  the  people  of  this  region  but  could 
also  be  very  useful  in  other  banana  growing  regions  of  the  world.  These  principles  and 
practices  in  the  local  systems  which  are  better  than  the  existing  ones  in  other  regions 
could  be  adopted  as  far  as  possible,  with  or  without  modification. 
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